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(54) RECONSTITUTED HUMAN ANTIBODY AGAINST HUMAN INTERLEUKIN-8 

(57) A reconstituted human antibody against human 
interfeukm-8 (IL-8). comprising (A) L chains comprising 
(1) the human L-chain C region, and (2) the L-chain V 
region containing the human L-chain FR and the L- 
chain CD R of a mouse monodonal anttoody against !L* 
8; and (B) H chains comprising: (1) the human H -chain 
C region, and (2) the H-chein V region containing the 
human H -chain FR and and the H-chain CDR of a 
mouse monoclonal antibody against IL-8 As the major 
part of the reconstituted antibody derives from a human 
antibody and aiitigenjcity of the CDR is low, this anti- 
body has a tow antigenicity against the human body, 
thus being expected to be applicable for medical ther- 
apy. 
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Description 

TECHNICAL FIELD 

« Th e preser! Center? relates to the corrp!emef^2- r fty deterrrining regions (CDRs) arid the vsris&s regions (V 
regions) of mouse monoctonal antibody against human irrterleukin-8 (IL-8), to human/mouse chimeric anttoody against 
human IL-8. as wefl as to a reshaped human antibody wherein the conplemeitfanty determining regions of the human 
light chain (L chain) variable region and the human heavy chain (H chain) variable region are substituted with the CDR 
of mouse monoctonal antibody against human IL-8. Moreover, the present invention provides DMAs that code for the 

io abeve-menttened anttoody and its portions: The present invention ateo relates to a ve^tr«comajri6 theabc^men- 
tfoned DNA, and more particularly, to an expression vector and a host transformed with said vector. Moreover, the 
present invention provides a process tor producing reshaped human anifcody against human IL-8 as wefi as a process 
for producing a chimeric antibody against human IL-8. 

15 BACKGROUND ART 

lnterteuWn-8 (IL-8) was discovered in the culture supernatant of monocytes stimulated with ipcpolysaccharide 
(LPS)^and te a chemokine known ateo as monpe^e-denved r^qprti cherrotac^ or neutrophil acti- 

vating protein-1 (NAP-1). IL-8 teVoduced by various cells, acts on porymorphonuclear leukocytes and rymphocytes. 

20 and possesses activity that causes chemotxis along its concentration gratfient In adoption, not only does it induce 
chemotaxis in neutrophils, but it al60 activates neutrophific functions such as degranutatton. the release of superoxide, 
and the n romotion of adhesion to endothelial cells. 

In inflammatory diseases, and more specifically in respiratory diseases such as pulmonary cystic fforosis. kfio- 
pathic puimonary fbrosis. ariuh respiratory distress syndrome, sarcoidosis and empyema, as weii as in swn diseases 

25 such as psoriasis, and in chronic rheumatoid arthritis. Crohn's disease and ulcerative colitis, leukocyte infiltration is 
observed pathologically at the inflamed site of these diseases, in addition. IL-8 is detected in test samples from patients 
with these diseases, suggesting that IL-8 may play a central role in irtflammation. (McBvaney. N.G. et al.. J. C6n. 
Invest.. 90. 1296-1301, 1992; Lynch III, J.R et al.. Am. Rev. Respir. Dts.. 145. 1433-1439. 1992; Donnefly. S.C. et al.. 
Lancet. 341. 643-647, 1993; Car. B.D et at.. Am. J. Respir. Oil Care Med.. 149. 655-659. 1994; Antony. V.R et al.. J. 

so Immunol.. 151. 7216-7223. 1993; Takematsu. K et al.. Arch. Dermatol.. 129. 74-80. 1993; Brennan, FM. et al.. Eur. J. 
Immunol.. 20, 2141-2144, 1990: too. R S. et al.. Scand J. Gastroenterol.. 28. 296-300. 1993; Izzo. R.S. et al.. Am. J. 
Gastroenterol.. 87. 1447-1452. 1992) 

Subsequence to immunizing mice with human IL-8 a6 artfigen,. Kb, Y^.^ 
body WS-4 that binds to human IL-8 and inhibits the binding of human IL-8 to neutrophils as a result of that binding, 

35 namely that neutralizes the biological activity possessed by human IL-8. It has been clearly shown that the isotypes of 
mouse monoclonal antibody WS-4 consist of a K-type L chain and a Oyltype H chain (J. Immunol. Methods. 149; 227- 
235. 1992). 

Known examples of antibodies against human IL-8 other than WS-4 include A.5.12.14 (Boylan. A.M. et al.. J. CBn. 
Invest.. 89. 1257-1267. 1992). the anti-Pep- 1 antibody and anti-Pep-3 antibody disclosed in International Patent Appli- 

40 cation No. WO92-04372. and DM/C7 (Mulligan, M.S. et al.. J. Immunol.. 150. 5585-5595. 1993). 

It was ateo tound by administration ol the mouse monoclonal antibody WS-4 into experimental models using rabbits 
that neutrophil infiltration is inhibited in puimonary ischemic and reperfusion injury (Sekido. N. et aJ.. Nature. 365. 654- 
657. 1993). LPS-induced dermatitis (Harada. A. et at.. Internal Immunol.. 5. 681-690. 1993) and LPS- or interteukin-1 
(IL-l)-induced arthritis (AkahosW, T. et a!.. LymphoWne Cytokine Res.. 13. 113-116, 1994). 

45 A homologue of human IL-8 exists in rabbits, and is referred to as rabbit IL-8. Since it has been cteariy 6hown that 
the mouse monoclonal antibody WS-4 cross-reacts with rabbit IL-8, and that the antibody inhtoits binding of rabbit IL-8 
to rabbit neutrophils (Harada. A. et al.. Internal!. Immunol.. 5, 681-690. 1993). these findings suggest that anti-human 
IL-8 antibody would be useful as a therapeutic agent for the treatment of inflammatory diseases in humans. 

Monoctonal antibodies originating in mammals other than humans exhibit a high degree of Immunogenicity (ateo 

so referred to as antigenicity) in humans. For this reason, even it mouse arrtfcody is administered to humans, as a result 
of its being metabolized as a foreign substance, the half life of mouse antibody in humans is relatively short thus pre- 
venting its anticipated effects from being adequately demonstrated. Moreover, human anti-mouse entfcooythat is pro- 
duced in response to administered mouse antibody causes an immune response that is both uncomfortable and 
dangerous for the patient, examples of which include serum sickness or other allergic response. For this reason, mouse 

55 antibody cannot be administered frequently to humans. 

In order to resolve these problems, a process for producing a humanized antibody was developed. Mouse antibody 
can be humanized by two methods. The ampler method involves producing a chimeric antibody in which the variable 
region (V region) is derived from the original mouse monoclonal antibody, and the constant region (C region) te derived 
from a suitable human antibody. Since the resulting chimeric antibody contains the variable region of the mouse anti- 
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body in its complete form, it has identical specificity to the original mouse antibody, and can be expected to bind to anti- 
gen. 

Ivtorecyer. in the chimeric antibody, since the proportion of protein sequences derived from an animal other than 
human is substantially reduced in comparison to the original mouse antibody, it is predicted to have tees imrnunogenic- 

5 rtu in wyy^orjcon to the co™n*i mouse antibody. AHhou«h the f^menc- err*oc*y b*nd? we? *o ««t«en and ha? in* 
irrmtnogenicity. there is still the possibility of an immune response to the mouse variable region occurring, however 
(LoBuglio, AF. et eJ.. Proc. Natl. Acad. Sci. USA. 86, 4220-4224. 1989). 

Although the second method for humanizing mouse anttoody is more cornpJaxsd. the latent imrninogenicity of the 
mouse anttoody is reduced considerably. In this method, ortymecornplemerrtar^ region (CDR) is grafted 

io from the variable region of mouse antfrody onto the human variable region to create a reshaped human variable region. 
However, in order to approximate more doeety the structure of the CDR of the reshaped human variable region to the 
structure of ths original mouse antibody, thsre ar© casss in which it may bs necessary to yaft a porton of the protein 
sequence of the framework region (FR) supporting the CDR from the variable region of the mouse antfoody to the 
human variable region. 

is Next, these reshaped human variable regions are finked to the human constant region. Those portions derived 
from non-human protein sequences consist only of the CDR and a very sSght portion o* the FR in the humanized anti- 
body. CDR is composed of hyper-variable protein sequences, and these do not extort species specificity. For this rea- 
son, the reshaped human antibody that contains the mouse CDRs ought not to have imnruncgenicity s trong er thanmat 
of a natural human antibody containing human CDRsl 

20 Additional details regarding reshaped human antibodies can be found by referring to Rtechmann, L etal., Nature, 
332, 323-327, 1988; Verhoeyen. M. et al., Science, 239. 1534-1536, 1988; Kettleborough. C. A. et aJ.. Protein Eng.. 4, 
773-783. 1991; Maeda i K et al.. Hum, Antibodies Hybridonrws ; 2, 124-134 : 1991: Oorman ; S O «t aL, Proc. Natl. Ac«d. 
Sci. USA, 88. 4181-4185, 1991; Tempest. P.R. et al.. Bic/Technoiogy, 9, 266-271. 1991; Co. M.S. et al.. Proc. Natl. 
Acad. Sci. USA, 68. 2669-2673. 1591 ; Carter, R ei ai., Proc. Naii. Acad. Sd. USA, 59, 4255-4289. 1932; Co, M.S. oi 

25 al.. J. Irnmunol.. 148. 1149-1154, 1992; and. Sato. K. etal.. Cancer Res,, 53. 851-856. 1993. 

DISCLOSURE OF THE INVENTION 

As stated above, although reshaped human antibodies are predicted to be useful for the purpose of therapy, there 
30 are no known reshaped human antibodies against human IL-8. Moreover, there are no standard processes that can be 
applied universally to an arbitrary antibody for producing reshaped human antibody. Thus, various contrivances are 
necessary to create a reshaped human antibody that exhtoits sufficient binding activity anaVor neutralizing activity with 
respect to a specif ic antigen (for_example. Sato.JC et al.. Cancer Res., 53, 851-856. 1993). The ^ 
vides an antibody against human IL-8 having a low degree of inrminogeniciry. 
35 The present invention provides a reshaped human antibody against human IL-8. The present invention also pro- 
vides a human/ mouse chimeric antibody that is useful in the production process c* said reshaped human antibody. 
Moreover, the present invention also provides a fragment of reshaped human antibody. In addition, the present inven- 
tion provides an expression system tor producing chimeric antibody and reshaped human antibody and fragments 
thereof. Moreover, the present invention also provides a process tor producing chimeric antibody against human IL-8 
40 and fragments thereof, as well as a process for producing reshaped human antibody against human IL-8 and fragments 
thereof. 

More* specifically, the present invention provides: 

(1) an L chain V region of mouse monoclonal antibody against human IL-8; and. 
45 (2) an H chain V region of mouse monoclonal antibody against human IL-B. 

Moreover, the present invention provides: 

(1) an L chain comprising a human L chain C region, and an L chain V region of mouse rnonoctonal antfoody 
so against human IL-8; and, 

(2) an H chain comprising a human H chain C region, and an H chain V region of mouse rnonoctonal antibody 
against human IL-8. 

Moreover, the present invention also provides chimeric antibody against human IL-8 comprising: 

55 

(1) L chains each comprising a human L chain C region, and an L chain V region of mouse rnonoctonal antibody 
against human IL-8; and, 

(2) H chains each comprising a human H chain C region, and an H chain V region of mouse rnonoctonal antibody 
against human IL-8. 
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Moreover, the present invention provides: 

(1) an L chain V region of mouse monoctonal antibody WS-4 against human IL-8; and. 

(2) an H chain V region of mouse monoclonal antibody WS*4 against human IL-8. 

Moreover, the present invention also provides: 

(1) an L chain comprising a human L chain C region, and an L chain V region of mouse monoclonal antibody WS- 
4 against human IL-8; and, 

io (2)anHchainconrpris^ 
4 against human IL-8. 

In addition, the present invention provides chimeric anttoody against human IL-8 comprising: 

is (1) L chains each comprising a human L chain C region, and an L chain V region of mouse monoclonal antibody 
WS-4 against human IL-8; and, 

(2) H chains each comprising a human H chain C region, and an H chain V region of mouse monoclonal antibody 
WS-4 against human IL-8. _ ._ ___ _.. 

20 Moreover, the present invention provides: 

(1) CDR of an L chain V region of monoclonal antibody against human !L-«; end. 

(2) CD R of an H chain V region of monoclonal antibody against human IL-8. 

25 Moreover, the present invention also provides: 

(1) CDR of an L chain V region of mouse monoclonal antibody against human IL-8. and, 

(2) CDR of an H chain V region of mouse monoclonal antibody against human IL-8. 

so Moreover, the present invention also provides a reshaped human L chain V region of an antibody against human 
tL-8 comprising: 

(1) framework regions (FR6)_of_a human L chain V region; and. _ . 

(2) CDR6 of an L chain V region of mouse monoclonal antibody against human IL-8; 

35 

as well as a reshaped human H chain V region of antibody against human IL-8 comprising: 

(1) FRs of a human H chain V region; and, 

(2) CDRs of an H chain V region of mouse monoclonal antibody against human IL-8. 

40 

Moreover, the present invention provides a reshaped human L chain of antibody against human IL-8 comprising: 

(1) a human L chain C region; and, 

(2) an L chain V region comprising human L chain FRs and L chain CDRs of mouse monoclonal antibody against 
45 human IL-8; 

as well as a reshaped human H chain of antfrody against human IL-8 comprising, 

(1) a human H chain C region; and. 
50 (2) an H chain V region comprising human H chain FRs and H chain CDRs of mouse monoctonal anttoody against 
human IL-8. 

In addition, the present invention also provides reshaped human antibody against human IL-8 comprising: 
55 (A) L chains each comprising: 

(1) a human L chain C region; and. 

(2) an L chain V region comprising FRs of a human L chain, and CDR6 of an L chain of mouse monoclonal 
anttoody against human IL-8; as well as 



4 



EP0770 628A1 



(B) H chains each comprising: 

(1) a human H chain C region; and. 

(2) an H chain V region comprising FRs of a human H chain, and CDRs of an H chain of mouse monoclonal 
antbody against human IL-8. 

More spec* catty, the present invention provides: 

(1) CDRs of an L chain V region of mouse monoclonal antibody WS-4 against human IL-8 having the foBowmg 

GSQwC?*CuC or u po* tiO<^ ths'^w*- _ . - -- - 

CDR1 : Arg Ala Ser Glu He He "tyr Ser Tyr Leu Ala 

COR2: Asn Ala LysThr Leu Ala Asp 

CDR3: Gin His His Phe Gry Phe Pro Arg Thr as well as 

(2) CDRs of an H chain V region of mouse monoclonat antibody WS-4 against human IL-8 having the following 
sequences or a portion thereof: 

CDR1 : Asp Tyr Tyr Leu Ser - - 

CDR2: Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu Tyr Ser Ala Ser Val Lys Gty 
CDR3: Glu Asn Tyr Arg Tyr Asp Val Glu Leu Ala Tyr 

Moreover, the present invention provides a reshaped human L chain V region of antbody against human IL-8 com- 
prising: 

(1) framework regions (FRs) of a human L chain V region; and. 

(2) CDRs of an L chain V region of mouse monoclonal antibody WS-4 against human IL-8; as well as 
a reshaped human H chain V region of antibody against human IL-8 comprising: 

(1) FRs of a human H chain V region; and. 

(2) CDRs of an H chain V region of monoclonal antibody WS-4 against human IL-8. 

Moreover, the present invention provides a reshaped human L chain of antibody against human IL-8 comprising: 

(1) a human L chain C region; and. 

(2) an L chain V region comprising FRs of a human L chain, and CDRs of an L chain of mouse monoclonal antibody 
WS-4 against human IL-8; as well as 

a reshaped human H chain of antibody against human IL-8 comprising: 

(1) a human H chain C region; and. 

(2) an H chain V region comprising FRs of a human H chain, and CDRs of an H chain of monoclonal antibody WS- 
4 against human IL-8. 

In addition, the present invention also provides a reshaped human antibody against human IL-8 comprising: 

(A) L chains each comprising: 

(1) a human L chain C region; and, 

(2) an L chain V region cornprising FRs of a hurr^ CDRs of an L chain of mouse monoclonal anti- 
body WS-4 against human IL-8; and 

(B) H chains each comprising: 

(1) a human H chain C region; and, 

(2) an H chain V region comprising FRs of a human H chain and CDRs of an H chain of mouse monoclonal 
antbody WS-4 against human IL-8. 
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Examples of the above-mentioned FRs of a human L chain include those having the toBowtng amino acid 
sequences or a portion thereof: 

FRi : Asp He Gtn Met Thr Gin Ser Pro Ser Ser Leu Ser Ate Ser Val Oy Asp Arg Val Thr »e Thr Cys 
FR2: Trp Tyr On Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr 

FR3: Oy Val Pro Ser Arg Ph Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr lie Ser Ser Leu On Pro Ou Asp 
He Ala Thr Tyr Tyr Cys 

FR4: Phe Gly Gtn Gly Thr Lys Va! Glu He Lys or. 

FRi : Asp Be On Met Thr On Ser Pro Ser Ser Leu Ser Ate Ser Val Gly Asp Arg Val Thr lie Thr Cys 

r R2: Trp Tyi i On Gin Lyb pro Gay Lyb Aia Pro Ly& Leu Leu Re Tyr 

FR3: Oy Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Phe Thr le Ser Ser Leu Gin Pro Ou Asp 
lie Ate Thr Tyr Tyr Cys 

FR4: Phe Gly Gtn Gly Thr Lys Val Glu He Lys 

Examples of the above-mentioned FRs of a human H chain include those having the following amino acid 
sequences or a portion thereof: 

FR1: Glu Val Gin Leu Leu Glu Ser Gry Gly Gty Leu Val On Pro Gfy Gly Ser Leu Arg Leu Ser Cys Ate Ala Ser Gly 
— Phe Thr Phe Ser ~ — " 

FR2: Try Val Arg Gin Ala Gin Gly Lys Gly Leu Glu Leu Val Gry 

FR3: Arg Leu Thr He Ser Arg Glu Asp Ser Lys A6n Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala 
Val Tyr Tyr Cys Ala Arg 

FR4; Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser; 

FRI : Glu Va! Gin Leu Leu Glu Ser Gly Gly Gly Leu VsJ G!n Pro Oy Gly Ser Leu Arg Lsu Ser Cys Ais A!s Ssr Oy 
Phe Thr Phe Ser 

FR2: Trp Val Arg Gin Ate Gin Gly Lys Gly Leu Glu Trp Val Gly 

FR3: Arg Leu Thr tie Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr Leu On Met Ser Ser Leu Lys Thr Gtu Asp Uu Ala 
Val Tyr Tyr Cys Ala Arg 

FR4: Trp Gly On Gly Thr Leu Val Thr Val Ser Ser; 

FRi : Glu Val Gin Leu Leu Gtu Ser Gry Gly Gly Leu Val Gin Pro Gly Oy Ser Leu Arg Leu Ser Cys Ate Ate Ser Gry 
Phe Thr Phe Ser 

FR2; Trp Val Arg Gin Ate Pro Oy Lys Gly Leu Glu Leu Val Oy 

FR3: Arg Leu Thr He Ser Arg Ou Asp Ser Lys Asn Thr Leu Tyr Leu On Met Ser Ser Leu Lys Thr Glu Asp Lbu Ala 

Val TyrTyr Cys Ala"Arg ~ " " 

FR4; Trp Gly On Oy Thr Leu Val Thr Val Ser Ser; 

. FRi : Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val On Pro Oy Oy Ser Lbu Arg Leu Ser Cys Ate Ala Ser Oy 
Phe Thr Phe Ser 

FR2; Trp Vat Arg On Ate Pro Oy Lys Gly Leu Ou Trp Val Oy 

FR3. Arg Leu Thr He Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr Leu On Met Ser Ser Leu Lys Thr Glu Asp Leu Ala 
Val Tyr Tyr Cys Ala Arg 

FR4: Trp Gly On Gty Thr Leu Val Thr Val Ser Ser; 

FRi : Glu Val Gin Leu Leu Ou Ser Oy Oy Gly Leu Val On Pro Oy Oy Ser Leu Arg Leu Ser Cys Ate Ala Ser Oy 
Phe Thr Phe Ser 

FR2: Trp Val Arg Gtn Pro Pro Gly Lys Oy Leu Ou Trp Vat Gly 

FR3; Arg Leu Thr He Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr Leu On Met Ser Ser Leu Lys Thr Glu Asp Leu Ala 
Val Tyr Tyr Cys Ala Arg 

FR4: Trp Oy On Oy Thr Leu Val Thr Val Ser Ser; 

FR1 : Glu Val Gin Leu Leu Glu Ser Gly Oy Oy Leu Val On Pro Oy Gly Ser Leu Arg Leu Ser Cys Ate Ala Ser Oy 
Phe Thr Phe Ser 

FR2: Trp Val Arg On Ate Pro Oy Lys Ala Leu Ou Trp Val Oy 

FR3: Arg Leu Thr He Ser Arg Ou Asp Ser Lys Asn Thr Leu Tyr Leu On Met Ser S* Leu Lys Thr Glu Asp Leu Ala 
Val Tyr Tyr Cys Ala Arg 

FR4. Trp Gly On Gty Thr Leu Val Thr Val Ser Ser; 

FRI : Glu Val On Leu Leu Glu Ser Gry Oy Gry Leu Val On Pro Oy Oy Ser Leu Arg Leu Ser Cys Ate Ala Ser Oy 
Phe Thr Phe Ser 

FR2: Trp Val Arg On Ate Pro Oy Lys Gry Leu Ou Trp Val Oy 

FR3: Arg Phe Thr He Ser Arg Ou Asp Ser Lys Asn Thr Leu Tyr Leu On Met Ser Ser Leu Lys Thr Ou Asp Leu Ala 
Val Tyr Tyr Cys Ala Arg 

FR4: Trp Oy On Oy Thr Leu Val Thr Val Ser Ser; or. 
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FR1 : Ghi val Gin Leu Leu Glu Ser Gfy Gly Gly Leu Val Gm Pro Qy Gry Sef Leu Arg Leu Ser CyB Ala Ala Sef Gly 
PheThr Phe Ser 

FR2: Trp Val Arg Gin Ala Gin Gly Lys Gly Leu Glu Trp Val Gly 

FR3: Aig'Phe'Thr 'lie Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala 
VaJ TyT Tyf Cys Ala Arg 

FR4: Trp Gly Gtn Gly Thr Leu Val Thr Val Ser Ser 

In addition, the present invention also relates to DNA that codes tor polypeptide that comprises the abovemen- 
tioned various antibodies, and their fragments. The present invention ateo relates to a vector that contains the above- 
mentioned DNA, an exampie of which is an expression vector. Moreover, the present invention provides a host that (6 
transformed by the above-mentioned vector. 

Moreover, the present invention also provides a process lor producing chimeric antibody against human IL-8, end 
its fragments, as well as a process for producing reshaped human antibody against human tL-8, and lis fragments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 indicates the expression vectors HEF-VL-g* and HEF-VH-gyl. containing the human elongation factor- la 
(HEF-la) promoter/enhancer, which are useful for expression of the L chain and H chain, respectively, of the antibody 
" of the present invention. " — - 

Fig. 2 Is a graph indicating the results of ELISA for confirmation of the binding ab2ity to human IL-8 of the chimeric 
WS-4 antibody (chL/chH) of the present invention secreted into the culture mecSum of COS cells. 

Rg. 3 i6 a diagram of the construction of DNA that codes for the amino add sequences of each of the first version 
"a'(RVHa) of the H chain V region of reshaped human WS-4 anttoody of the present invention (A), and the first version 
"a" (RVLa) of the L chain V region of reshaped human WS-4 antibody (B). 

~ Rg. 4 is a graph indicating the results of ELISA tor comparing the binding abaity to human IL-8 of the L chain V 
region (RVLa) and the H chain V region (RVHa) of the reshaped human WS-4 antibody of the present invention in com- 
bination with, respectively, the H chain V region of chimeric WS-4 antibody (chH) and the L chain V region of chimeric 
WS-4 antibody (chL) expressed in COS cells, with that of the chimeric WS-4 antibody (chL/chH) of the present invention 
secreted into the culture medium of COS cefls. 

Rg. 5 is a graph indicating the results of EUSA tor corrparing the binding ability against human IL-8 of 8 types of 
reshaped human WS-4 antibody containing the RVLa of the present invention (RVLa/RVHa, RVU/RVHt>, RVLa/RVHc. 
RVLa/RVHd, RVLa/RVHe. RVLa/RVHf. RVLa/RVHg and RVLa/RVHh) secreted into the culture medium of COS cells, 
with that of the chimeric WS-4 antibody (chLfchH) of the present in^renttor > secreted into the culture medium of COS 
ce'UsT 

Rg. 6 is a graph indicating the results of ELISA tor comparing the bincSng abfl'rty to human IL-8 of 8 types of 
reshaped human WS-4 antibody containing the second version RVLb of the present invention (RVLb/RVHa. 
RVLb/RVHb, RV Lb/ RV He, RVLb/RVHd. RVLb/RVHe. RVLb/RVHt, RVLb/RVHg and RVLb/RVHh) produced in the cul- 
ture supernatant of COS cells, with that of the chimeric WS-4 antibody (chLtehH) of the present invention secreted into 
the culture medium of COS cells. 

Rg. 7 is a graph indicating the results of ELISA for comparing the binding abilities to human IL-8 of the purified 
reshaped human WS-4 antibodies RVLa/RVHg and RVLb/RVHg of the present invention and the purified chimeric WS- 
4 antibody (chL/chH) of the present invention 

Fig. 8 is a graph indicating the results of tigand receptor binding inhibition assays for comparison of the ability to 
inhibit binding of IL-8 to the IL-8 receptor, of the purified reshaped human antibodies RVLa/RVHg and RVLb/RVHg of 
the present invention, with that of the mouse WS-4 antibody and the chimeric WS-4 anttoody (chUchH) of the present 
invention. 

SPECIFIC MODE FOR CARRYING OUT THE INVENTION 
Cloning of D NA Coding tor Mouse V Region 

In order to done a gene that codes for the V region of mouse rrortocional anttoody against human IL-8. it is neces- 
sary to prepare a hybridoma that produces mouse monoctonal antibody against human IL-8 for the acquisition of such 
a gene After the extraction of mRNA from the hybridoma. the mRNA is converted into singje-stranded cDNA accorcSng 
to known methods, followed by arrpWteation of the target DNA using the polymerase chain reaction (PCR) to obtain the 
gene. An example of a source of this gene is the hybridoma WS-4, which produces mouse monoclonal antibody against 
human IL-8. produced by Ko. Y.C. et al. The process for preparing this hybridoma is descrt>ed in J. Immunol. Methods. 
1 49. 227-235. 1 992. and is described later as Reference Example 1 
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(1) Extraction of Total RNA 

In order to clone the target DNA that codes forth V region of mouse monoclonal antixxfr agamst human 1L-8. 
total RNA can be oWained by disrupting me"hytondbrna cells by guanidine tNocyariate treatmenfand performing cesium 
chloride density gradient centrrfugation (Crwgwin. J.M. et al., Biochemistry. 18, 5294-5299. 1979). Furthermore, other 
methods that are used during the cloning of genes, such as thai in which detergent treatment and phenol treatment are 
performed m the presence of a rbonudease (RNase) inhtortor such as vanacfium complex (Berger, S.L etal.. Biochem- 
istry, 18. 5143-5149. 1979), can also be used. 

(2) cDNA Synthesis - - - - - • - 

Next, single-stranded cDNA corrplernentary to mRN A can be obtained by treating the total RNA with reverse tran- 
scriptase using oiigo(aT), an oligonucleotide complementary to the poly (A) tail located at the 3* end of mRNA. as 
primer, and the mRNA contained in the total RNA obtained in the above manner as template (LarricK J.W. et al.. 
Bio/Technology. 7. 934*938. 1989). In addition, a random primer may also be used at the same time. Furthermore, in 
the case that it is desired first to isolate mRNA, mis may be done by applying the total RNA to a column of oligo(dT> 
cetlulose, to which the poly(A) tail of mRNA binds. 

(3) Amplification of DNA Cooing for V Region by Porymerase Chain Reaction 

Next. cDNA that codes for the above-mentioned V region is specifically amplified using the polymerase chain reac- 
tion (PCR) In order to amplify the kappa (k) type L chain V region of mouse monoctonaJ anttoody, the 1 1 types of oli- 
gonucleotide primers shown in SEQ ID Nos: 1 to 11 (Mouse Kappa Variable; MKV) and the oligonucleotide primer 
c*fO*m in SEQ !D No: 12 (Mouse Kappa Constant; MKC) are used as the 5 terminal primer and the 3' terminal pnVnsr, 
respectively. The above-mentioned MKV primers hybridize to the DNA sequence that codes lor the mouse Kappa-type 
L chain leader sequence, while the above-mentioned MKC primer hybridizes to the DNA sequence that codes tor the 
mouse kappa-type L chain C region. 

In order to amplify the H chain V region of mouse monoclonal antibody, the 12 types of digonucieoWe primers 
shod in SEQ ID Nos: 13 to 24 (Mouse Heavy Variable; MHV) and the ofigonucleotide primer shown in SEQ ID No: 25 
(Mouse Heavy Constant; MHC) are used as the 5* terminal primer and the 3' terminal primer, respectively. The above- 
mentioned MHV primers hybridize to the DNA sequence that codes for the mouse H chain leader sequence, while the 
above-mentioned MHC primer hybridizes to the DNA sequence that codes tor the mouse H chain C region. 

Furthermore, all 5' terminal primers (MKV and MHV) containthe sequence GTCGAC that proxies a Sail resfrictoi 
"enzyme cleavage site neafthe 3*' terminus, while both ^-terminal primers (MKC and MHC) contain the nucleotide 
sequence CCCGGG that provties an Xmal restriction enzyme cleavage site near the 5* terminus. These restriction 
enzyme cleavage sites are used for the subdoning of target DNA fragments that code tor both V regions into the 
respective cloning vectors. In the case that these restriction enzyme cleavage sites are also present in the target DNA 
sequence that codes tor both V regions, other restriction enzyme cleavage sites should be used tor suoctonmg into the 
respective cloning vectors. 

(4) Isolation of DNA Coding for V Region 

Next, in order to obtain the DNA fragment that codes tor the target V region of mouse monoclonal anttoody. the 
PCR amplification products are separated and purified on a low melting-point agarose gel or by a column [PCR Product 
Purification kit (QIAGEN PCR Purification Spin Kit: QIAGEN); DNA purification kit (GENECLEAN II. BIO101). A DNA 
fragment is obtained that codes tor the target V region of mouse monoclonal antibody by enzyme treatment of the puri- 
fied amplification product with the restriction enzymes Sail and Xmal. 

Further, by cleaving a suitable cloning vector, like plasmid pUC19. with the same restriction enzymes. Sail and 
Xmal. and enzymatically linking the above-mentioned DNA fragment to this pUC19. a piasmid is obtained which con- 
tains a DNA fragment that codes for the target V region of mouse monoclonal antibody. Determination of the sequence 
of the cloned DNA can be performed in accordance with any routine method, an example of which is the use of an auto- 
mated DNA sequencer (Applied Biosystems). Cloning and sequence determination of the target DNA are descrtoed in 
detail in Examples 1 and 2. 

Complementarity Determining Regions (CDRs) 

The present invention also provides hyper-V region or complementarity determining region (CDR) of the V region 
of mouse monoclonal antibody against human IL-8. V regions of both the L chain and H chain of the antibody torm an 
antigen binding she. These regions on the L chain and the H chain have a similar basic structura The V regions of both 
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chains contain tour framework regions tor which the sequence te relatively conserved, and these tour framework 
regions are [inked by three hyper-V regions or CDR (Kabat. E A et a!. 'Sequences of Proteins of IrmuiriotogjcsJ Inter- 
est*. US Dept. Health and Human Services. 1991). 

The majority ol the portions of the above-mentioned tour framework r egions (F R) have a 0-sheet structur . and the 

5 three CDRs form >eops. The CDRs may torm a portion e? the « sheet str-jctL're « some cssss. The three CD Re are 
maintained at extremely ctose positions tru ee^JirrienstonaJry by the FRs, and contnbute to formation of the antigen bind- 
ing site together with three paired CDRs. The present invention provides CDRs mat are useful as conrponents of 
humanized antibody, as well as the DNA that codes tor them. These CDRs can be determined from the experimental 
rules of Kabat EA et a). "Sequences of Proteins of Immunological Interest", by com pari ng V region sequences with 

10 known amino acid sequences c4 the V reg*^ 

Preparation of Chimeric Antibody 

Prior to designing a reshaped human V region of anttocdy against human IL-8. it is necessary to confirm whether 

is the CDRs used actually torm an antigen-binding region. Crwneric antibody was prepared tor this purpose. In order to 
prepare chimeric arrtfoody. rt is necessary to construct DNA th*t codes for the L chain and the H chain of chinwic anti- 
body. The basic method tor constructing both DNA involves forking the respective DNA sequences of the mouse leader 
sequence observed in PCR-doned DNA and the mouse V region 6eo^enceto a DNA ^sequence thaipodes for human 
C regiorTalready present in a mammalian cell expression vector. 

20 The above-mentioned human antibody C regions can be any human L chain C region and any human H chain C 
region, and with respect to the L chain, examples include human L chain Ck or CX, while with respect to the H chain rf 
IgG. examples include C r 1.Cy2. Cy3 or C?4 (Ellison, J. etai.. DNA. 1. 11-18(1961). Takahashi, N. et aJ.. Cell. 29, 671- 
679(1982). Krawinkel. U et al.EMBO J. . 1. 403-407 (1982)). or other isotypes, 

Two types of expression vectors are prepared for production of chimeric antboriy, rtamery, an expression vector thai 

25 contains DNA that codes for mouse L chain V region and human L chain C region under the control of an enhancer^ro- 
moter expression control region, and an expression vector that contains DNA that codes tor mouse H chain V region 
and human H chain C region under the control ol an enhancer/promoter type of expression control region. Next host 
cells such as mammalian cells are simultaneously transformed by both of these expression vectors, and the trans- 
formed cells are cultured either in vitro or in vivo to produce chimeric antigen (e.g. W091 -16928). 

30 Alternatively. DNA that codes tor mouse L chain V region and human L chain C region and DNA that codes for 
mouse H chain V region and human H chain C region can be introduced into a single expression vector, host oeOs are 
transformed using said vector, and are then cultured either in vitro or in vivo to produce chimeric antibody. 
The prc<iucrton of chi^ 

cDNA that codes tor mouse WS-4 K-type L chain leader sequence and the V region Is cloned using PCR. and Bnked 
35 to an expression vector that contains human genome DNA that codes for the human L chain Ck region. SmSarty, cDNA 
that codes tor the H chain leader sequence and V region of mouse WS-4 antibody is cloned using PCR and linked to 
an expression vector that contains human genome DNA that codes tor human Cy1 region. 

More specifically, suitable nucleotide sequences are introduced at the 5' and 3* termini of cDNAs that code tor tie 

V regions of mouse WS-4 antibody using specially designed PCR primers so that (1) they can be easily inserted into 
40 the expression vector, and (2) they function suitably in said expression vector (for example, transcription efficiency is 

improved by introducing a Kozak sequence in the present invention). 

Next. DNA that codes tor the V region of mouse WS-4 antibody obtained by amplification by PCR using these prim- 
ers is introduced into HEF expression vector (see Rg 1) that already contains the desired human C region. These vec- 
tors are suitable tor transient or stable expression of antibody genetically engineered in various mammalian cell 
45 systems. 

When the antigen-binding activity of the chimeric WS-4 antibody prepared in this manner was tested, the chimeric 
WS-4 antibody demonstrated binding activity to human IL-8 (see Rg. 2). Thus, it was concluded that the correct mouse 

V region had been cloned, and the correct sequence had been determined. 

so Design of Reshaped Human WS-4 Arrtibodv 

In order to prepare a reshaped human antibody in which the CDRs of mouse monoclonal antibody are grafted onto 
human antibody, it is desirable that there be a high degree of homology between the amino acid sequences of the FRs 
ol the mouse monoclonal antibody having the CDRs to be grafted, and the amino acid sequences of the FRs of the 
55 human monoclonal antibody into which the CDRs are to be grafted. 

For this purpose, the human V regions to serve as the basis tor designing the V regions of the reshaped human 
WS-4 antbody can be selected by comparing the amino acid sequences of the FRs of the mouse monoclonal arrttoody 
with the amino acid sequence of the FR of the human antibodies. More specifically, the V regions of the L and H chains 
of mouse WS-4 antibody were compared with all known human V regions found in the database of the National Bio- 
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medical Research Foundation (NBRF) using the genetic analytical software, GENETEX (Software Development Co., 
Ltd.). 

In a comparison with known human L chain V regions, the L chain V region of mouse WS-4 antibody was found to 
resemble most closely that of human antibody HAU (Watanabe. S. et al.. Hcppe-Sevter's 2. Physiol. Chant, 351 . 1291- 
5 1295 s 1970): having hornpiogy of 69.2%. On the other hand : in a comparison with knrwn humui antihnrty H chain V 
regions, the H chain V region of WS-4 antibody was found to resemble most dosety that of human antibody VDH26 
(Butuwela. L et ai.. EM BO J.. 7. 2003-2010. 1988). having riomctogy of 71.4%. 

In general, homology of the amino acid sequences of mouse V regions to the amino acid sequences of human V 
regions Is less than the homology to amino acid sequences of mouse V regtons. This incficatet that the V region of 
to mouse WS-4 antibody does not completely resemble the human V region, and at the 6ame time, indicates that human- 
ization of mouse WS-4 V region is the best way to solve the problem of jmrnurpgerEorry tn human patients. 

The V region of mouse WS-4 antfoody was further compared wrth the consensus sequence of human V regon sub- 
group defined by Kabat E.A. et al., (1 991 ), Sequences of Proteins of trrmjnoiogtcai Merest. Fifth Edition, U& Depart- 
ment of Health and Human Services. U.S. Government Printing Office, to oompara between V region FR. Those results 
is are shown in Table 1 . 



Table 1 



Homology {%) Between FR of Mouse WS-4 V Region and 


FR of the Consensus Sequence of the Human V Regions 




of Various Subgroups 




A. FR in L Chain V Region 


KSGi 


HSGii 


HSGii i 


HSGFv 


644 


51.3 


57.3 


57.5 


B. FR in H Chain V Region 


HSQI 


HSGII 


HSGII! 




46.9 


40.9 


62.3 





The FRs of the L chain V region of mouse WS-4 antibody most closely resembled the consensus sequence of FR 

35 of the human L chain V region subgroup I (HSGI). having homology of 64.4%. On the other hand, the FRs of the H chain 
V region of mouse WS-4 antibody most closely resembled the consensus sequence of human H chain V region sub- 
group Hi (HSGIII). having homology of 62.3%. 

These results support the results obtained from the comparison with known human antibodies, the L chain V region 
of human antibody HAU belonging to human L chain V region subgroup I. and the H chain V region of human antibody 

40 VDH26 belonging to human H chain V region subgroup III. In order to design the L chain V region of reshaped human 
WS-4 antibody, it is probably best to use a human L chain V region betonging to subgroup I (HSGI). while in order to 
design the H chain V region of reshaped human WS-4 anttoody. it is probably best to use the H chain V region of a 
human antibody belonging to subgroup III (HSGIII). 

In a comparison with the L chain V region of known human antibodies, the L chain V region of mouse antibody WS- 

45 4 most closely resembled the L chain V region of human antibody REI, a member of subgroup I of human L chain V 
region Thus, the FR of REI were used in designing the L chain V region of reshaped human WS-4 anttoody. Within 
these human FR based on REI, there are differences in five amino acids (at positions 39. 71, 104. 105 and 107; see 
Table 2) in comparison with the human REI documented in the original literature (Palm. W. et al.. Hoppe-Seyfefs Z 
Physiol. Chem.. 356. 167-191. 1975; and. Epp, O. et al.. Biochemistry. 14. 4943-4952. 1975). 

so The amino acid numbers shown in the table are based on the experience of Kabat E.A. et el. (1991). The changes 
in the two ammo acids at positions 39 and 71 were same changes caused by the amino acids present in the FR of the 
L chain V region of rat CAMPATVM H antibody (Riecnmarm, et al.. 1988). According to Kabat et al. (1991). the changes 
in the other three amino acids in FR4 (positions 104, 105 and 107) are based on the J region from other human kL 
chains, and do not deviate from humans. 

55 Two versions of the L chain V region of reshaped human WS-4 anttoody were designed. In the first version RVLa, 
FR was identical to the FR based on REI present in reshaped human CAMPATVHH antibody (Riechmann, et al., 1988), 
while the CDR was identical to the CDR in the L chain V region of mouse WS-4 antibody. The second version. RVLb. 
was based on RVLa. and Offered only by one amino acid at position 71 in human FR3. As defined by Chothia, C. et al., 
J. Mol. Biol., 196.901-917, 1987, residue 71 is a portion of the canonical structure of the CDR1 of the L chain V region. 
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Amino acid at this position is predicted to directly atfect me structure of the C0R1 bop of the L chain V region, and 
for this reason, it considered to have a significant effect on antigen binding. In RVLb of the L chain V region of reshaped 
human WS-4 antibody, the phenylalanine at position 71 is changed to tyrosine. Table 2 shows the respective amino acid 

sequences ol the L chain V region of mouse WS-4 arrtibody.-the FR of-the nwSied-RS! tor use si reshaped human 
s CAM PATH- 1 H antibody (Riechmann, et al. . 1 988) and the two versions o* the L chain V region of reshaped humanWS- 
4 antibody. 

Table 2 Design of L Chain V Region of Reshaped Human WS-4 



HS-/1L 
RE I 
RVLo 
HVLb 



25 



1 2 
12345678901234567890123 
DIQMTQSPASLSASVGETVTITC 
DIOrlTOSPSSLSASVGDRVT ITC 
DIOMTOSPSSLSASVCDRVTITC 

FBI 



3 4 
45678901234 567890123456789 
RASQI IYSYLA HYQDKQGKSPOLLVY 
WYQQKPGK APKLL 1 Y 
RASE I IYSYLA HYQOKPCKAPKLLI Y 



CDRl 



FR2 



5 6 7 8 

0123456 78901234567890123456789012345678 

WS-41. NAXTLAD GVSSRFSGSGSCTQFSIRISSLQPEDFGSYYC 

RE! GVPSRFSCSGSGTDFTPTISSLQPEDIATYYC 

RVLa HAKTI.AO CVPSRFSCSCSCTDFTFT1SSLQPEDIATYYC 

RVLb Y 

CDR2 FR3 



901234567 
QHHFCFPRT 

OIIHFGFPRT 

CDR3 



45 



SO 



65 



WS-41 
RGI 
RVLa 
RVLb 



10 

8901234567 
rCCGTKLtLK 
FGQGTKVE1K 
FC0GTKV1- 1 K 

FR4 
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Note: FR of REI is found in reshaped human CAMPATH-1H 
antibody (Riechmann, et al . , 1988). The f ive underlined 

5 amino acids in the FR of REI are amino acids that differ 

from the amino acid sequence of human REI. Amino acids are 
designated using the single letter code. Amino acid 

w numbers are in accordance -with the def inition of Kabat et • 

al. 

is The FR in the H chain V region of mouse WS-4 antfcody most closely resent* the human H chain V region 
belonging to subgroup til (Table 1). 

In a comparison with known human H chain V regions, the H chain V region of mouse WS-4 antfoody most ctosefy 
resembled the H chain V region of hunian anttoody^DH26^ of the human H chain V region, 

from FR1 to FR3 (Buluwela. L et al.. EM BO J.. 7. 2003-2010. 1988). With respect to FR4. since the FR4 sequence of 
20 VDH26 was not reported, it was decided to use the amino acid sequence of FR4 of human antibody 4B4 belonging to 
subg/oup III (San*, I. et al., J Immunol.. 142, 883-887, 1389). These human H chain V regions were used as the basis 
tor designing the H chain V region of reshaped human WS-4 antibody. 

Eight versions of the H chain V region of reshaped human WS-4 antibody were designed, fen ail eight versions, 
human FR1. FR2 and FR3 were based on FR1 , FR2 and FR3 of human antibody VDH26. while FR4 was based on FR4 
25 of human antibody 4B4. Mouse CDR was identical to the CDR of the H chain V region of mouse WS-4 antibody. 

Tables 3 and 4 show the respective amino acid sequences of the H chain V region of mouse WS-4 antfeody, the 
template FR1 through FR3 of human antibody VDH26. FR4 of human antibody 4B4, and the 8 versions of the H chain 
V region of reshaped human WS-4 antibody. 
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Tabl 3 ' Design of H Chain V Region of 
Reshaped Human WS-4 Antibody 
s (Followed by Table 4) 



to 



1 2 3 

123456789012345678901234567890 12345 

WS-4II GVKLVGSGGGUQPGDSLRISCVTSCFTFS DYYLS 

VDII26 EVQllESGGGl VOPGGSIRISCA ASGFTFS 

RVHa-h E V0 LLESGCCL V0P.CCSLRLSCA A_SGFTFS DYYl.S 

FRl CDR1 



30 



35 



40 



45 



SO 



4 

67890123456789 
HS-4H ■ WVRQPPGKALEWVG 
V0II26 HVROAQGKGLELVG 
RVIIa HVROAQGKGLELVG 

RVtlb 

RVIIc P 

RVHd P W-- 

RVHe PP W-- 

RVHf p.-A-.W-- 

R V II g P H-- 

RVIIh W-- 

FR2 



5 6 

0 1 2A BC34567890 12345 

LIRHKANGYTREYSASVKG 

L1RHKANGVTREYSASVKG 



CDR2 



55 



13 



EP0770G28A1 



Table 4 Design of H Chain V Region of Reshaped Hunan WS-4 
(Following on Table 3) 

7 8 9 10 

67 8901 2345678901 2ABC345678901234 567890ABC12. 

WS-4II RFTI SRODSOS ILyLQHNTLRCEDSATYyCAR BHYRYDVELAY 

VDII26 RLTISREDSXNTLYLQMSSIKTEDLAVYYCAR 

RVIIa RLTISREDSKNTLYLQHSSLKTEDlAVYYCAR ENYRYDVELAY 



RVJIb 

RVIIc --• 

RVIId 

RVIIe 

nviif 

RVIIe -f- 



R VII h - F 

11 

34567890123 
KS-4H WGOGTL VTVSA 

4B4 HCQGTLVTVSS 
RVIIa~h HCQGTLVTVSS 
FR4 



FR3 CDR3 



Note: RVHa-h indicates RVHa, RVHb. RVHc, RVHd, RVHe. 
RVHf , RVHg and RVHh . 

Amino acids are designated using the angle letter code. Amino acid numbers are In accordance with the definition 
of Kabat et al 
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Preparation of DNA Coding f or V Reoion of Reshaped Human WS-4 Antibody 



Preparation of the V region of reshaped human WS-4 antbody is descrtoed in detail in Example 5. 

DMAs that code for the respective f irst versions of the L chain and H chain V regions of reshaped human WS-4 anti- 

5 hrriv woro cvnthpKiind It was then C0 r !*l rr h6d that the orrtirp QNA eanijanre Of veTSOT! "H" C? the L C*^H* end H Ct*E?! 

V regions of reshaped human WS-4 antbody codes lor the correct amino acid sequence by sequence deterrrinatjon. 
The sequence of version "a' of the L chain V region of reshaped human WS-4 antibody is shown in SEQ ID NO: 62. 
while the sequence of version "a* of the H chain V region of reshaped human WS-4 antibody is shown in SEQ ID NO: 
38. 

w DNAs that code tor other versions of V region of reshaped human WS-4 an&ody were prepared using a slight var- 
iation of the pubOcty disclosed PCR-mutation induction method (Karnmann. M. el at. Nucleic Acids Res.. 17. 5404, 
1989) with the first version "a" as the template. As previously dsscrbed in re&ton to tft* design of the V reckon of tft© 
' reshaped human WS-4 antbody, DNA that codes tor one additional version of the L chain V region of reshaped human 
WS-4 arrtfcody (version V). as well as DNA that code for seven additional versions of the H chain V region of reshaped 

is human WS-4 antibody (versions "b*. 'c", "d". "e". T. "g" and "h") were prepared. 

These additional versions contained slight changes in a series of amino acid sequences from the first version, and 
these changes in the amino acid sequences were achieved by mating sfight changes in the DNA sequence using PGR 
mutation induction. A PCR primer wa s des igned that irrtrcducesjhe required ^ctenge iMhe Dr^ 
series'of PCR reactions. thePCR product was cloned followed by sequence defeneration to confirm that the changes 

to in the DNA sequence had occurred as designed. The sequence of version V of the L chain V region of reshaped 
human WS-4 antibody is shown in SEO ID NO: 65, while the sequences of versions V, V, "cf, "e\ T, *g p and "h* of 
the H chain V region of reshaped human WS-4 anttoody are shown in SEQ ID Nos: 41. 44, 45. 48. 51, 54 and 55. 
respectively. 

After confirming the DNA sequences oi various versions of the V region of reshaped human WS-4 antibody by 

25 sequence determination, the DNAs that code tor the V region of reshaped human WS-4 antibody were subctoned to 
mammalian cell expression vectors that already contain DNA that codes tor the human C region. Namely. DNA that 
codes for the V chain L region of reshaped human WS-4 antibody was finked to a DNA sequence that codes for human 
L chain C region, while DNA that codes for the H chain V region of reshaped human WS-4 antibody was finked to a DNA 
sequence that codes tor the human Cy1 region. 

so Next, all combinations of version "a" or TT of the reshaped human L chain V region, and versions "a" through "h" 
of the H chain V region were tested tor binding to human IL-8. As a result, as is shown in Fig. 7, both reshaped human 
antibodies containing L chain version "a" or V and H chain version *g" (RVLa/RVHg and RVUb/RVHg) demonstrated 

the ability to bind Jo human IL-8 to thesame.extent a6 chimeric WS-4 antbody. 

Any expression system, including eukaryotic cells such as animal cells or established nrummalian cells, fugus ceils, 

35 yeast cells and procaryotic cells such as bacterial ceils (e.g. Escherichia cdi) can be used tor producing the chimeric 
antibody or reshaped human antibody against human IL-8 of thB present invention. Preferably, however, the chimeric 
antibody or reshaped antibody of the present invention is expressed in rnammalian cefls, such as COS cefls or CHO 
cells. In these cases, a useful, commonly used promoter can be used to express in mammalian ceils. For example, it is 
preferable to use the "human cytomegalovirus immediate early (HCMV) promoter. Examples of expression vectors that 

40 contain HCMV promoter include HCMV-VH-HCyi and HCMV-VL-HCk, as well as those derived from pSV2neo (Inter- 
national Patent Application Publication No. W092- 19759) are also included 

In addition, examples of other promoters of genetic expression in mammalian cells that can be used in the present 
invention that should be used include virus promoters such as retrovirus, polioma virus, adenovirus and simian virus 40 
(SV40), as well as promoters originating in mammalian cells such as human polypeptide chain elongation factor- 1a 

45 (HEF-1 a). For example, in the case of using SV40 promoter, expression can be performed by following the method of 
Mulligan, R,C. et al, {Nature, 277, 108-114, 1979) or in the case of using HEF-1a rxomoter. expression can be per- 
formed by following the method of Mizushima. S. et al (Nucleic Acids Res , 18. 5322, 1990). 

Another specific example of a useful promoter for the present invention is HEF-1 a promoter. HEF-VH-gy1 and HEF- 
VL-gK (Fig. 1) are contained in an expression vector containing this promoter. DNA sequences originating in polyorna 

so virus, adenovirus. SV40 or bovine papilloma virus (BPV) and so forth can be used as replicator points. Moreover, in 
order to amplify the number of genetic copies in the host ceils, aminogtucosi&-3*-cta)Sp neo-resrstant 
gene, thymidine kinase (TK) gene. E. cdi xanthin-guanine phosphor toosyl-trartsferase (XGPRT) gene or dftiydrofolate 
reductase (dhfr) can be used as selection markers. 

In summary, the present invention first provides an L chain V region and H chain V region of mouse rnonocJonal 

55 antibody against human IL-8. as well as DNA that codes for said L chain V region and DNA that codes for said H chain 

V region. These are useful in the preparation of human/mouse chimeric antibody and reshaped human antaiody to 
human IL-8. An example of monoctonal antibody is WS-4. The L chain V region has the amino acid sequence shown 
in, for example, SEQ ID NO: 26, while the H chain V region has the amino add sequence shown, tor example, in SEQ 
ID NO: 27. These amino acid sequences are coded tor by nucleotide sequences shown, for example, in SEQ ID Nos: 
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26 and 27. respectively. 

The chimeric antibody against human IL-8 of the present invention comprises: 

(1) a human I chain C region and mouse L chain V region; and. 

(2) a human H chain C region and mouse H chain V region. 

The mouse L chain V region, mouse H chain V region and DNAs that code tor these are as previously descnoed. 
The above-mentioned human L chain C region can be any human L chain C region, examples of which Include the 
human Ck and Cx regions. The above-mentioned human H chain C region can be any human H chain C region, exam- 
pies or which include me human Cyi. Cyz. Gy3 or Co* region (EBison, J. etaL, DMA, 1. 11*18 (1981), TatahasW. N. et 
al.. Cefl, 29. 671-679 (1982). and Krawmkel. U. et al.. EM BO J.. 1, 403-407 (1982)). 

Two types of expression vectors are prepared tor producing chimeric arrSbody. Nsmely. an expression vector that 
contains DNA that codes lor the mouse L chain V region and human L chain C region under me control of an 
enhancer^romoter type of expression control region, and an expression vector that contains DNA that codes tor the 
mouse H chain V region and human H chain C region under the control of an enhancer/jxomoter type of expression 
control region. Next host cefls in the manner of rnarnmaiian cefls are simuftaneousty transformed wtth these expression 
vectors, and the transformed cells are cultured either in vitro or in vivo to produce chimeric antibody. 

Alternatively. DNA that codes for mouse L chain V region and human L Cham C region and DNA that codes for 
mouseH chain V region arid human H chairfC region" can be irrtrodu^ ^oa single expression vector, host "cefls are 
transformed using said vector, and those transformed celts are then cultured either in vitro or in vivo to produce chimera; 
antibody. 

The reshaped human WS-4 antibody of the present invention comprises: 

(A) L chains each comprising: 

(1) a human L chain C region; and. 

(2) an L chain V region comprising a human L chain FRs. and an L chain CDRs of mouse monoctonaJ antibody 
WS-4 against human IL-8. as well as 

(B) H chains each comprising: 

(1) a human H chain C region; and. 

(2) an H chain V region comprising a human H chain FRs, and H chain CDRs of mouse mpnodonal„antibody„ 
WS-4 against human IL-8. 

In a preferable mode of the present invention, the above-mentioned L chain CDR is within the amino acid sequence 
shown in SEQ ID NO: 26, with the extents of said amino acid sequence being defined in Table 5; the above-mentioned 
H chain CDR is within the amino acid sequence shown in SEO ID NO: 27, with the extents of said amino acid sequence 
being defined in Table 5; the above-mentioned human L chain FR is derived from REI; the above-mentioned human H 
chain FR1 . FR2 and FR3 are derived from VDH26. and FR4 is derived from 4B4; the above-mentioned human L chain 
C region is the human Ck region; and. the above-mentioned human H chain C region is the human Oy1 region. In addi- 
tion, the above-mentioned human H chain C region may be the human Cy4 region, or a radioisotope may be bound 
instead ol the above-mentioned human L chain C region and/or human H chain C region 

It is preferable to substitute a portion of the amino acid sequence of the above-mentioned human FR to prepare 
reshaped human anttoody that has sufficient activity wtth respect to a specific antigen. 

In a preferable mode of the present invention, the L chain V region has the amino acid sequence shown as RVLa 
or RVLb in Table 2, while the H chain V region has the amino acid sequence shown as RVHa, RVHb. RVHc, RVHd. 
RVHe. RVHf. RVHg or RVHh in Tables 3 and 4. Moreover, the amino acid at position 41 in the H chain V region FR2 
should be proline, the amino acid at said position 47 should be tryptophan, and/or the ammo acid at position 67 said 
FR3 should be phenylalanine, and those having the amino acid sequences shown as RVhto. RVHd. RVHe. RVHf, RVHg 
or RVHh are more preferable That in which RVHg is present as the H chain V region is the most preferable. 

Two types of expression vectors are prepared tor production of reshaped antibody- Namely, an expression vector 
that contains DNA that codes tor the previously defined reshaped human L chain under control by an enhancerfcro- 
moter type of expression control region, as well as another expression vector that contains DNA that codes for the pre- 
viously defined reshaped human H chain under control by an enharrer/promoter type of expression control region, are 
prepared. Next, host ceils such as mammalian celle are simultaneously transformed by these expression vectors, and 
the transformed cells are cultured either in vitro or in vivo to produce reshaped human antibody. 

Alternatively, DNA that codes tor reshaped human L chain and DNA that codes tor reshaped human H chain are 
introduced into a single expression vector, host cells are transformed using said vector, and those transformed ceils are 
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then cultured either in vitro or in vivo to produce the target reshaped human antibody. 

Thecttimericanttoody or reshaped human antibody produced in this manner can be isolated and purified in accord- 
ance with routine methods such as protein A affinity crromatography, ion exchange Uiomatography or gel titration. 

The chimeric L chain or reshaped human L chain of the present invention can be used to prepare compJet am> 
body by combining wito an H chain. SimBarty. the chimeric H chain or reshaped human H chain of me present invention 
can be used to prepare complete antibody by combining with an L chain. 

The mouse L chain V region, reshaped human L chain V region, mouse H chain V region and reshaped human H 
chain V region are inherently regions that bind to antigen in the form ol human IL-8. They are considered to be useful 
as pharmaceuticals, cfagnoetic drugs and so forth either atone or in the form of bead protein wfth other proteins, 

!n acJditior,, ths L chair. V region CDH and i i chain V region CDFS of the present ■rnrwiScn are aiso nVi^refuTy por- 
tions that bind to antigen in the form of human IL-8. These are considered to be useful as pharmaceuticals, tfagnoetfc 
drugs and so forth either alone or in the form of fused protein with other proteins. 

The DNA that codes for mouse L chain V region of the present invention is useful tor preparing DNA that codes tor 
chimeric L chain, or DNA that codes tor reshaped human L chain. SimUarty. the DNA that codes tor mouse H chain V 
is region is useful for preparing DNA that codes tor chimeric H chain or DNA toat codes tor reshaped human H chain, to 
addition, tie DNA that codes for toe L chain V region CDR of the present invention is useful tor preparing DNA that 
codes tor reshaped human L chain V region, or DNA that codes for reshaped human L chain. 

SimBarty, toe DNA that codes for the H chain V region CDR of the present invention is useful tor preparing DNA that 
codes for reshaped human H chain V region, and DNA that codes tor reshaped human H cna^ 
20 human antibody Ftab^. Pah or Fv, or single chain Fv that couples both Fv of the H chain and L chain, can be produced 
in a suitable host and used tor the purposes descrbed above (6ee. tor example. Bird. R.E. et al., TIBTECR 9, 132-137. 
1991) 

Single chain Fv is composed by linking the H chain V region and L chain V region of reshaped human anttoody to 
human IL-8. In this sinoie chain Fv ; the H chain V region and L chain V region are linked by a linker, and rxefembiy a 
25 peptide linker (Huston. J.S. et a!., Proc. Natl. Acad. Sci. USA, 65. 5879-5883. 1988). 

The H chain V region and L chain V region of this single chain Fv may be either of toe abcve-mentioned H chain 
and L chain V regions of reshaped human antibody. Specific examples of these include toe H chain V regions com- 
posed of the amino acid sequences described in SEQ ID NOs: 38. 41 . 44. 45. 48. 51 and 54. and single chain Fv con- 
taining an L chain V region composed of the amino acid sequences descrtoed in SEQ ID NO: 62 or 65 (see W088- 
30 01649). 

These V regions are preferably linked by a peptide linker. Examples of peptide Bnkers that are used include any 
arbitrary single chain peptide composed of. for example 12-19 residues (see WO88-09344). 

DNA that codes tor 6ingle chain Fv is obtained by using DNA that codes tor the H chain or H chain V region and 
DNA that codes for toe~L chain or L chain V Tegioh of the abwe-nrarrtohed reshaped human anttoody as template, 
as amplifying the portion of DNA that codes tor those ammo acid sequences that are desired using a primer pair that 
defines both ends by PGR, and amplifying by combining a primer pair that defines DNA that codes for a polypeptide 
linker along with both its ends so as to respectively link the H and L chains. 

In adoption, once the DNA that code for single chain Fv are prepared, an expression vector that contains them along 
with a host that is transformed by said expression vector can be obtained in accordance with routine methods. In addi- 
40 tion, single chain Fv can be obtained in accordance with routine methods by using that host. 

In comparison with antibody molecules, single chain Fv exhtort better permeability into tissue, and are expected to 
be used in imaging by labelling with a radioisotope, and as a therapeutic agent having similar functions to reshaped 
human antibody. 

ELISA (Enzyme-linked immunosorbent assay), EIA (Enzyme immunoassay). RIA (racfioirnmunoassay) or ftuores- 
45 cent antibody techniques can be used to confirm the binding activity of the chimeric antibody, reshaped human antibody 
and its Ffablj. Fab. Fv or single chain Fv against IL-8 of the present invention. Fa example, to the case of using 
enzyme immunoassay with chimeric antibody and reshaped human antibody, human IL-8 is added to a plate coated 
with anti-human IL-8 polyclonal antibody, a culture supernatant or purified sample of cells that produce chimeric anti- 
body or reshaped human antibody against human IL-8 is added, and a suitable secondary anttoody is added that is 
so labeled with an enzyme such as alkaline phosphatase. After incubating and washing the plate, an enzyme substrate 
such as p-nitrophenyiphosphate is added toflowed by measurement of absorbance to evaluate toe antigen binding 
activity. 

The IL-8 binding inhibitory activity to IL-8 receptors of the chimeric antibody, reshaped human antibody, and its 
F(ab*) 2 . Fab. Fv or single chain Fv against human IL-8 is evaluated by an onfinary figand receptor binding inhtoitfon 
55 assay. For example, in order to assay toe inhfo'rtion of binding of IL-8 to IL-8 receptors on neutrophils, after separating 
neutrophils obtained from heparinized blood by centrrfugatton or other means, a cell suspension is prepared having a 
suitable number of cells that can be used in toe above-mentioned assay. 

A solution containing IL-8 suitably labeled with 125 l and so forth and non-labeled IL-8 is mixed with a solution con- 
taining the antibody of toe present invention or its fragments prepared at a suitable concentration, followed by the acfcfi- 
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ton of this mixture to the above-mentioned neutrophil suspension. After a certain period of time, the neutrophils are 
separated, and the labeled activity on the neutrophils is assayed. 

Routine known methods, such as the method descrtoed in Grot, PM et al. J. Biol. Chant. 265. 831 1-0316. 1990. 
can be used tor evaluation of me inhibition of neutrophil chemotaxis by the antibody or its fragments of the present 

invention. 

In the case of using a commercially available chemotaxis chamber, after cSuting the antfeody a its fragments of the 
present invention with a suitable culture medium. IL-8 is added to the chamber followed by the add-on of the Diluted 
antibody or fragments. Next, the prepared neutrophil suspension te added to the chamber and allowed to stand for a 
certain period of time. Since migrating neutrophils adhere to the lifter installed In the chanter, ttte number of such neu- 
trophils may be measured by oroinary methoos . such as sw W addition, meas- 
urement may also be performed by microscopic evaluation using a microscope or by automated measirement using a 
machine. 

* After steraizing by filtration using a membrane fitter, the chimeric antibody, reshaped human antbody and its 
F(ab72. Fab, Fv or single chain Fv fragment against human IL-8 of the present invention can be administered as a phar- 
maceutical therapeutic agent preferably parenteralfy. by for example intravenous injecfion. irtramuscular injection, intra- 
peritoneal injection or subcutaneous injection, or transtracheal^, by for example using a nebu&zer. Although varying 
according to the age and symptoms of the patient the normal dose in humans is 1-1000 mgVbody. for which cSvided 
doses of 1-10 mpykgtoeek can be selected. _ ___ 

"After evaluating their purif ied binolng activity; the chimeric antibody, reshaped fiuman antibody and its f(sX>% Fab. 
Fv or single chain Fv fragment against human IL-8 of the present invention can be prepared into a pharmaceutical ther- 
apeutic agent by methods routinely used for making preparations of physfoScgicaBy active proteins. For example, a 
preparation tor injection consists of dissolving refined chimeric antibody, reshaped human antfoody or its Ffab^. Fab, 
Fv or single chain Fv fragment against human IL-8 in a a solvent such as physfotogical safine or buffer, followed by the 
addition of an anti-adsorption agent such as TWeen 80. gclatr. or hurnan ssrum slburrsn (HSA). Alttf imvYiSy, this prep- 
aration may also be freere-dried tor dissolution and reconstitution prior to use. Examples of vehicles that can be used 
for Ireeze-drying include sugar-alcohols or sugars such as mannttol and glucose. 

EXAMPLES 

Although the following provides a detailed explanation of the present invention through its ernbodiments descrtoed 
below, the scope of the present invention is not limited by these examples. 

Examolej^oninq of DN A Coding for the V Region of Mouse Monoclonal Antfoodv against Human H-8 

DNA that codes tor the variable region of mouse monoclonal antibody against human IL-8 was cloned in the man- 
ner -described below. 

1 . Preparation of Total RNA 

Total RNA was prepared from hybridoma WS-4 by modifying the cesium chloride density gradient centrifugation 
method of Chirgwin. J.M. et al. described in Biochemistry, 18. 5294-5299. 1979. 

Namely, i * 10 7 hybridoma WS-4 cells were completely homogenized in 25 ml of 4 M guarridine thiocyanate 
(Fiuka). The homogenate was layered over a 5 7 M cesium chloride solution in a centrifuge tube followed by precipita- 
tion of the RNA by centrrfuging for 14 hours at 20°C at 31,000 rpm in a Beckman SW40 rotor. 

The RNA precipitate was washed with 80% ethanol and then tfissorved in 200 pi of 20 mM Tris-HCl (pH 7.5) con- 
taining 10 mM EDTA and 0.5% sodium N-laurytsarcosinate. After adding Protenase (Boehringer) to a concentration of 
0.5 mg/ml, the resulting mixture was incubated in a water bath tor 30 minutes at 37°C. The mixture was extracted with 
phenol and chloroform and the RNA was precipitated with ethanol. Next, the RNA precipitate was cfissorved in 200 of 
10mM Tris-HCl (pH 7.5) containing 1 mM EDTA. 

2. Extraction of Messenger RNA (mRNA) 

In order to extract mRNA coding tor the H chain of mouse monoctonal antibody WS-4. polyfAJ-positive mRNA was 
extracted from the total RNA obtained step 1 above using the Fast Track mRNA Isolation Kit Version 3.2 (Invitrogen) 
and following the procedure described in the manufacturer's instructions. 

3. Synthesis of Single Stranded cONA 

Single stranded cDNA was synthesized from approximately 40 ng of the mRNA obtained in step 2 above using the 
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cDNA Cycle Kit (Invttrogen) and following the procedure descrtoed in the instructions. The resultant procbct was then 
used to amplify cDNA that codes tor mouse H chain V region. Furthermore, in order to amplify cONA that codes tor 
mouse L chain V region, single stranded cDNA was synthesized from appr owmately 1 0 ug of the above-mentioned total 
RNA. 

4. Amplification of Gene Coding for Antibody Variable Region by PCR 

(1) Amplication of cDNA Coding tor Mouse H Chain V Region 

MHV (mouse heavy variable) primers 1 to 12 shown in SEQ ID NCte: 13 to 24 and MHC (mouse heavy con- 
btanO prirr«,- shcwr. in SEG ID NO: 23 (Jones. ST. et a.*.. Sk*Tec^-K3togy. 3, SS-S5. 1SS1) used for the PGR 
primers. 100 ul of PCR solution containing 10 mM Tris-HCl (pH 8.3). 50 mM KCI. 0.1 mM ofHPs (dATP, dGTP. 
dCTR oTTP), 1.5 mM MgC^, 0.001% (w/v) gelatin. 5 units of DMA polymerase AmpFTaq (Perion Elmer Cetus), 
0.25 mM of one of the MHV primers shown in SEQ ID NOs: 13 to 24. 75 jiMof the MCH primer shown in SEQ ID 
NO: 25. and 1.5 id of the single stranded cDNA solution obtained in step 3 above. PCR solutions were prepared tor 
each of the MHV primers 1-12. After covering each solution with 50 u) of mineral oU. it was heated in toe order of 3 
minutes at the initial temperature of 94*C. followed by a cycle of 1 minute at 94°C. 1 minute at 55*C and 1 minute 
at 72°C. After repeating this heating cycle 30 times, the reaction mixture was further incubated for 10 minutes at 

72°C. _ 

(2) Amplication of cDNA Coding for Mouse L Chain V Region - - — - 

MKV (mouse kappa variable) primers i to 11 shown in SEQ ID NOs: 1 to 1 1 and MKC (mouse kappa constant) 
primer shown in SEQ ID NO: 12 (Jones. ST. et al.. Bio/Technology. 9. 88-89, 1991) were used for the PCR primers. 

Amplification of cDNA was performed from 2.0 ul of the single stranded cDNA obtained in step 3 above using the 
Rams method »S that described for Amplication of H chain V region gene in step 4 part (1) above with frta axeeption 
that amplification was performed using 0.25 uM each of the MKV primer mixtures and 3.0 uM of MCK primer. 

5. Purification and Fragmentation of PCR Product 

The respective DNA fragments ol the H chain V region and L chain V region amplified by PCR as descrtoed above 
were separated by agarose gel electrophoresis using 1 .5% low melting point agarose (Sigma). Agarose pieces contain- 
ing an H chain DNA fragment approximately 450 bp in length and an L chain DNA fragment approximately 400 bp in 
length were separately cut out and melted tor 5 minutes at 65°C followed by the addhion of an equal volume of 20 mM 
Tris-HCl (pH 7.5) containing 2 mM EDTA and 300 mM NaQ. 

This rrwrture was extracted by phenol and c>il6>btorm7tHe DNA fragments were recovered by ethanol precipitation, 
and dissolved in 1 0 mM Tris-HCl (pH 7.5) containing 1 mM EDTA Next, the fragments were digested tor 3 hours at 37°C 
using 5 units of restriction enzyme Xmal (New England BioLabs) in 10 mM Tris-HCl (pH 7.9) containing 10 mM MgCfe 
and 1 mM drthiothrertol. Next, the DNA fragments were digested for 2 hours at 37°C with 40 units of restriction enzyme 
Sail (Takara Shuzo). and the resulting DNA fragments were separated by agarose gel electrophoresis using 1.5% low 
melting point agarose (Sigma). 

The agarose pieces containing DNA fragments were cut out and melted for 5 minutes at 65 9 C fbSowed by the addi- 
tion of an equal volume of 20 mM Tris-HCl (pH 7 5) containing 2 mM EDTA and 300 mM NaQ This mixture was then 
extracted from phenol and chloroform, the DNA fragments were recovered by ethanol precipitation and dssolved in 10 
mM Tris-HCl (pH 7.5) containing 1 mM EDTA. 

Thus, a DNA fragment containing a gene that codes for mouse K-type L chain V region, and a DNA fragment con- 
taining a gene that codes for mouse H chain V region were respectively obtained. The above-mentioned DNA frag- 
ments both have an Sail attachment 6ite at their 5' terminus, and an Xmal attachment site at their 3' terminus. 

6. Linkage and Transformation 

Approximately 0.3 ug of the SaJI-Xmal DNA fragment containing gene that codes for mouse kappa-type L chain V 
region prepared in the manner described above were mixed with approximately 0.1 ug of pUCl9 vector (Takara Shuzo). 
prepared by digesting with Sail, Xmal and alkaline phosphatase of Escherichia coli (BAP; Takara Shuzo). for 4 hours at 
16°C in a buffered reaction mixture containing 1 unit of T4 DNA Ggase (Gibco BRL) and added supJemented buffer to 

link. 

Next, 5 |i! of the above-mentioned linkage mixture were added to 50 ul of competent cefls of £ gflfi DH5a (GIBCO 
BRL) after which the cells were allowed to stand tor 30 minutes on ice. for 1 minute at 42°C and again for 1 minute on 
ice. Next, 400 ul of 2 « YT medium (Molecular Ctoning: A Laboratory Manual, Sambrook. et al.. CoW Spring Harbor Lab- 
oratory Press. 1989) were added After incubating for 1 hour at 37°C, the L coli was spread onto 2 * YT agar medium 
(Molecular Cloning: A Laboratory Manual, Sambrook, et al.. Cold Spring Harbor Laboratory Press, 1989) containing 50 
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ug/ml of arnptefflin (Matji Seika) followed by incubation overnight at 37*C to obtain the E. oofi transtormart. 

Subsequently. 50 |ig of X-Gal (5-bronx>^cWofO-3-ino^yl-p-(>^lactosid«. Takara Shuzo) were applied as selec- 
tion rrarker at this time. 

This transformant was incubated overnight at 37°C in 10 ml of 2 * YT medium containing 50 ug/ml of ampiciEn, 
and ntasrnd DNA was prepared from this culture using the QlAGEN Plasmid Mini Kit (QtAQEN) and following the pro- 
cedure descrfced in the instructions. 

The plasmid containing gene that codes tor mouse K-type L chain V region originating in hybridoma WS-4 obtained 
in this manner was named pUC-WS4-VL 

A plasmid containing gene that codes tor mouse H chain V region derived from hybridoma WS-4 was prepared 
from Sall-Xmal DNA fragments by following the same method as descrt>ed above wttn the exception ot using M 109 
for the L C£ii competent cells. The resulting plasmid was named pUC-WS4-VR 

Example 2: Determination of DNA Nucleotide Sequence 

The nucleotide sequence of the cDNA coring region in the above-mentioned ptasmids was determined using M13 
Primer RV and M13 Primer M4 (both Takara Shuzo) as sequence primers, an automated DNA sequencer (Appfied Bio- 
systems Inc.) and the Taq Dye Deoxy Terminator Cycle Sequencing KH (Appfied Biosystems Inc.) and following the pro- 
tocol specified by the manufacturers. The nucleotide sequence of the gene that codes tor the L chain V region of mouse 

WS^ artib^ycontained in plasmid pUC-WS4->A. fe^hown in SEQ ID NO: 26~ln abtttion. the nucleotide sequence of 
the gene that codes for the H chain V region of mouse WS-4 antibody contained in plasmid pUC-WS4-VH is shown in 

SEQ ID NO: 27. 

Example 3; Detyminatipn of CDR 

The basic structure of the V regions of the L and H chains has mutual similarities, each having tour framework 
regions linked by three hyper variable regions, namely complementarity determining regions (CDR). Although the 
amino acid sequence of the framework region is relatively well preserved, the variability of the amino acid sequence of 
the CDR regions is extremely high (Kabat. E.A et a!., "Sequences of Proteins of Immunological Interest", US Dept. of 
Hearth and Human Services. 1991). 

On the basis of this fact, the CDR were determined as shown in TaWe 5 by investigating their homology by attempt- 
ing to match the amino acid sequence of the variable region of mouse monoclonal antibody to human IL-8 with the data- 
base of amino acid sequences of antibodies prepared by Kabat et al. 



Tables 



CDR in the L Chain V Region and H Chain V Region of Mouse WS-4 
Antibody 


Plasmid 


Sequence Number 


CDR1 


CDR2 


CDR3 


pUC-WS4-VL 


26 


24-34 


50-56 


89-97 


PUC-WS4-VH 


27 


31-35 


50-68 


101-111 



Example 4: Confirmation of Ex pression of Cloned cDNA (Preparation of Chimeric WS-4 Antibody) 
Preparation of Expression Vector 

In order to prepare a vector that expresses chimeric WS-4 antibody. cDNA clones DUC-WS4-VL and pUC-WS4- 
VH, which code tor the L chain and H chain V regions of mouse WS-4, respectively, were modified by PCR. These were 
then introduced into HEF expression vector (refer to that previously described. W092- 19759 and and Fig. 1). 

The backward primer (SEQ ID NO: 28) for the L chain V region and the backward primer (SEQ ID NO: 29) tor the 
H chain V region were respectively hybridized to DNA that codes tor the start of the leader sequence of the V region, 
and designed to have a Kozak consensus sequence (Kozak, M. et al.. J. Mol. Biol.. 196. 947-950. 1987) and a Hindlll 
restriction site The forward primer (SEQ ID NO: 30) tor the L chain V region and the forward primer (SEQ ID NO: 31) 
tor the H chain V region were hybridized to a DNA sequence that codes for the terminal of the J chain, and designed to 
add a splice donor sequence and BamHI restriction site. 

100 uJ of PCR reaction mixture containing 20 mM Tris-HCI (pH 8.2). 10 mM KCI. 6 mM (NH*)^* 1% Triton X- 
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1 00. 1 00 pM dlSTTPs. 1 .5 mM MgCI 2 , 1 00 pmoles of each primer, 1 00 ng of template DNA (pUOVL or pUC-VH) and 2.5 
U erf AmptiTaq enzyme, were covered with 50 pi of mineral ofl. After inHiaOy denaturing for 3 minutes at 94°C, a heating 
cycle consisting of 1 minute at 94°C. 1 minute at 55°C and 1 minute at 72*C was repealed 30 times followed by final 
incubation for 10 minutes at 72°C. 
5 tko pc.R product w^s pt-Tffl^d , js!t*s 1.5% lev? ms£*ng pcirtt ^g^rccc gc! fcScvrc^ by c£gss£cn v^rSi !~£nd!!! end 
BamHl. The L chain V region was cloned into HEF expression vector HEF-VL-ox, while the H chain V region was cloned 
into HEF expression vector HEF-VH-gyt. After determining the DNA sequences, piasmids containing. the DNA frag- 
ment having the correct DNA sequence were named HEF-chWS4L-gx and HEF-chWS4r+pyi respectively. 

io Transfection into COS Cefls 

In order to observe the transient expression of chimeric WS-4 antibody, the abovs-mGnSonad expression vectors 
were tested in COS cells. HEF<hWS4L-gx and HEF-chWS4H-gy1 were sirmJtantousfy uam fe cte d Mo COS cafe by 
electroporalion using the Gene Pulser system (BtoRad). Each DNA (10 pg) was added to 0.8 ml of aliquot containing 1 
15 * 10 7 ceils/ml in PBS, and then pulsed at 1 .5 kV with a capacitance of 25 uf- 

After allowing a recovery period of 10 minutes at room temperature, the efectroporated cells were suspended in 15 
ml of DMEM culture medium (GIBCO) containing 5% y-globufin-free fetal bovine serum placed in a tissue cufture dish. 
After incubating for 96 ho urs, the culture medium was collected. cej[ debris were remcyeclby_centrifugja^ 
supernatant was then filtered with a disk filter having a pore tfameter of 0.45 pm (Gel man Science). 

20 

ELISA 

ELISA plates for measurement of antigen binding and antibody concentration were prepared as descrtoed below. 
The EUSA piaies for measurement of antigen binding activity were prepared in the following manner. After forming a 
25 solid layer in each well of a 96-welt plate (Nunc) with 100 pJ of goat anti-human IL-8 polyctonaJ antibody (R&D Sys- 
tems) dissolved in a solid layer of buffer at a concentration of 2 pg/ml (0.1 M sodium bicarbonate, 0.02% socfium aztde), 
and blocking with 200 pi of dilution buffer (50 mM Tris-HCI (pH 7.2), 1% bovine serum albumin (BSA). 1 mM MgOj, 0.15 
M NaCl. 0.05% Tween 20. and 0.02% sodium azide). 100 pi of recombinant human IL-8 (Amersham) (5 ng/mf) was 
added. 

30 A purified sample of chimeric anttoody or culture supernatant of COS cells that expressed these was serially dluted 
and added to each well Next. 100 pi of alkaline phoephatase-Jabeled goat anti-human IgG antibody (TAGO) (1 pg/ml) 
were added After incubation and washing, substrate solution (1 mgmil p-nrtrophenyt -phosphal e) was added followed 

. _ by measurement of absorbance at.405 nm. - - 

For measurement of antibody concentration, after forming a solid layer in the wells of a 96-weJI plate with 100 pi of 

35 goat anti-human IgG antfeody (TAGO) at a concentration of 1 pg/ml and blocking, a purified sample of chimeric antibody 
or culture medium of COS cefls that expressed these was serially diluted and added to each well. Next 100 pi of alka- 
line phosphatase-labeled goat anti-human IgG antibody (TAGO) (1 pg/ml) was added. After incubation and washing, 
substrate solution (1 mg/ml p-nrtrophenylphosphate) was added and absorbance was measured at 405 nm. 

As a result since the chimeric antibody WS-4 showed specific binding to IL-8, it was considered that this chimeric 

40 antibody has the correct structure of the V region of mouse monoclonal antibody WS-4 (see Fig. 2). 

Furthermore, the Escherichia coli having above-mentioned plasmid HEF-chWS4L-gx was deposited as 
Escherichia coli DH5a (HEF-chWS4L-gK), and the Escherichia coli having the above-mentioned plasmid HEF- 
chWS4H-gyi was deposited as Escherichia coli JM109 (HEF-chWS4H-gy1) at the Bioengjneering Industrial Technol- 
ogy Research Institute of the Agency of Industrial Science and Technology (1-1-3 HigasN, Tsukuba. IbaraW. Japan) on 

45 July 12. 1994 under the respective names FERM BP-4739 and FERM BP-4740 in accordance the provisions of the 
Budapest Convention. 

Example 5: Preparation of Reshaped Human WS-4 Antibody 

so Preparation of the H Chain V Region of Reshaped Human WS-4 Antibody 

DNA that codes for the H chain V region of reshaped human WS-4 embody was designed in the manner descrfted 
below. Complete DNA that codes for the H chain V region of reshaped human WS-4 antibody was designed so that 
known DNA sequences that respectively code for FR1 through FR3 of human antibody VDH26 and FR4 of human arrti- 
£5 body 4B4 are linked to the DNA sequence that codes for the CDR of the H chain V region of mouse WS-4 antibody 
Next, a Hindlll recognition site/Kozak consensus sequence and BamHl recognition site/splice donor sequence 
were respectively added to the 5' and 3* sides of this DNA sequence, followed by introduction into an HEF expression 
vector. The DNA sequence designed in this manner was then divided into four approximately equal oligonucleotides 
after which the secondary structure of those oligonucleotides for which there is the poss&ilrty of obstructing the assem- 
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bty of these oligonucleotides were analyzed by computer. 

The four oligonucleotide sequences are shown in SEC ID NOs: 32 to 35. These oligonucleotides have lengths of 
1 13 to 143 bases, and adjacent oligonucleotides have an overlap region mutually consisting of 20 bases. HF1 (SEQ ID 
NO: 32) and HF3 (SEQ ID NO: 34) "of these tour ol^udebUdes have a sens DNA sequence, wWe the other HF2 
(SEQ ID NO: 33) and HF4 (SEQ ID NO: 35) have an antisense DNA sequence. These c*oonuciootktac were synthe- 
sized by an automated DNA synthesizer (Applied Biosystems). 

In adcfition. the method of assembly of these tour oligonucleotides by PCR is illustrated in Fig. 3. Approximately 1 00 
ng each of HF1 and HF2 as weQ as HF3 and HF4 wer combined and added to a PCR reaction mixture having a final 
volume of 98 u) and containing 2.5 U of Pfu DNA polymerase. After initially denaturing for 3 minutes at 94°C. the solu- 
tions were incuoated tor 2 cycles each cycle consisting of incubation tor 2 minutes at 94*C. 2 minutes at 55*C and 2 
minutes at 72°C. 

After mutually replacing half the volume of the PCR reaction solutions. teubeSon was continued tor an adcSttonal 
two cydes. After addng 100 pmoles each of RVH5* primer (SEQ ID NO: 36) and RVH3* primer (SEQ ED NO: 37) as 
external primers, the PCR reaction solutions were covered with 50 pi of rnmerml oil. After initially denaturing for 3 min- 
utes at 94°C, the reaction solutions were incubated for 45 cydes of 1 minute at 94°C. 1 mmute at 55*C end 1 minute at 
72°C. followed fraly by incubation for 10 minutes at 72°C. 

A DNA fragment containing apprcocimatety 450 base pairs was purified on a 1.5% low meffing point agarose gel, 
digested with Hind II I and BamHI and cloned into HEF expression vector HEF-VH-gy1 (Fig. 1). After deterrnirung the 
DNA^e^ehce using EF-1 primer (SEQ ID NO: 66rahcVHIP ^imer (SEQ ID NO: 67}.~the ptasmid that contained a DNA 
fragment that codes tor the correct amino acid sequence of the H chain V region was named HEF-RVHa-gyl. The 
amino acid sequence and nucleotide sequence of the H chain V region contained in this plasmid HEF-RVHa-gyl are 
shown in SEQ ID NO: 38. 

Each of the versions "b", V. 'd\ "e". T. "g" and *h" of the H chain V region of reshaped human WS-4 antibody was 
prepared ui the rnsrinsr described beta*'. 

Version V (RVHb) was amplified by PCR using mutagen primers LTW1 (SEQ ID NO: 39) and LTYV2 (SEQ ID NO: 
40), designed so that leucine at position 47 was replaced by tryptophan. RVH5' (SEQ ID NO: 36) and RVH3* (SEQ ID 
NO: 37) tor the primers that define both ends, and plasmid HEF-RVHa-gyl as the template DNA to obtain plasmid HEF- 
RVHb-gyl . The amino acid sequence and nucleotide sequence of the H chain V region contained in this plasmid HEF- 
RVHb-gyi are shown in SEQ ID NO: 41. 

Version "cT was amplified by PCR using mutagen primers QTP1 (SEQ ID NO: 42) and QTP2 (SEQ ID NO: 43). 
designed so that glutamic acid at position 4 1 was replaced by proline, and plasmid HEF-RVHa-gyl as the template DNA 
to obtain plasmid HEF-RVHc-gyV The amino acid sequence and nucleotide sequence of the H chain V region con- 
tained in this pJasmid HEF - RV Hc-gr 1 are shown in SEQ ID NO: 44 : _ 

Version "d" was amplified by PCR using mutagen primers QTP1 and QTP2 and plasmid HEF-RVHb-gy1 as the 
template DNA to obtain plasmid HEF-RVHd-gjt . The amino acid sequence and nucleotide sequence of the H chain V 
region contained in this plasmid HEF-RVHd-gy1 are shown in SEQ ID NO: 45. 

Version "e" was amplified by using mutagen primers ATP1 (SEQ ID NO: 46) and ATP2 (SEQ ID NO: 47), designed 
so that alanine at position 40 was replaced by proline, and plasmid HEF-RVHd-gyl as the template DNA to obtain plas- 
mid HEF-RVHe-gyl . The amino acid sequence and nucleotide sequence of the H chain V region contained in this plas- 
mid HEF-RVHe-gy1 are shown in SEQ ID NO: 48. 

Version 1" was amplified using mutagen primers GTA1 (SEQ ID NO: 49) and QTA2 (SEQ ID NO: 50). designed so 
that glycine at position 44 was replaced by alanine, and plasmid HEF-RVHd-gy1 for the template DNA to obtain plasmid 
HEF-RVH-gyl . The amino acid sequence and nucleotide sequence of the H chain V region contained in this plasmid 
HEF-RVHf-gyi are shown in SEQ ID NO: 51 . 

Version "g" was amplified using mutagen primers LTF1 (SEQ ID NO: 52) and LTF2 (SEQ ID NO: 53), designed so 
that leucine at position 67 was replaced by phenylalanine, and plasmid HEF-RVHd-gy1 as the template DNA to obtain 
plasmid HEF-RVHg-g>l. The amino acid sequence and nucleotide sequence of the H chain V region contained in this 
ptasmid HEF-RVHg-g>1 are shown in SEQ ID NO: 54. 

Version "h" was amplified using mutagen primers LTF1 and LTF2, and plasmid HEF-RVht>-gy1 as the template 
DNA to obtain plasmid HEF-RVHh-gy1. The amino acid sequence and nucleotide sequence of the H chain V region 
contained in this plasmid HEF-RVHh-gyl are shown in SEQ ID NO: 55. 

Preparation of L Chain V Region of Reshaped Human WS-4 Anttoody 

DNA that codes for the L chain V region of reshaped human WS-4 antibody was designed in the manner described 
below. Complete DNA that codes for the L chain V region of reshaped human WS-4 antibody was designed so that a 
DNA sequence that codes for the FR of human antibody RE I is linked to the DNA sequence that codes tor the CD R of 
the L chain V region of mouse WS-4 anttoody. 

Next, a Hindlll recognition sita/Kozak consensus sequence and BamHI recognition SJte/spfice donor sequence 
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were r effectively added to the S and 3' sides of this DNA sequence so as to enable it to be introduced into an KEF 
expression vector. The DNA sequence designed in this nwrier was then rj^ 

deoWes after which the secondary structure of those ribonucleotides for which there is the posstoSty of ctostructing 
the asserrtfy of these oli^ 

The four o^^JC*ectK*e seqi»enc»s shown in SEQ ID NOs: 56 to 59. These ofiopnudeotidec have lengths of 
106 to 124bases. and aolacent oJKionucleotides have an overlap region mutually consisting of 19 to 23 bases. LFl 
(SEQ ID NO. 56) and LF3 (SEO ID NO: 58) of these tour olig(>r*rieotttes have a sense DNA sequence, whJe the other 
LF2 (SEQ ID NO: 57) and LF4 (SEQ ID NO: 59) have an antisense DNA sequence. These cfigoriucleotJdes were syn- 
thesized using the same method as that employed tor the aiwve-merttioned HF1 through HF4. 

For assembly, after inrtiafty denaturing 98 ul of a PGR mixture con tain ing 100 ng of each of the tour types of the - 
nudeotttes and 5 U of Ampli Tag tor 3 minutes at 94°C, the mixture was incubated tor 2 cycles, each cycle consisting 
of incubation for 2 minutes at S4°C. 2 minutes at 55*C and 2 minutes at 72*C. After edcfng 100 pmoJee each of RVL5* 
primer (SEQ (D NO: 60) and RVL3* primer (SEQ ID NO: 61) as external primars, the PGR reecto rrtxlurt was covered 
withSOulofrnineralofl. After initially denaturing tor 3 minutes at 94°C. the reaction solution was incubated for 30 cycles 
of 1 minute at 94°C. 1 minute at 55°C and i minute at 72°C. followed Tmairy by incubation for 10 minutes at 72TC (see 
Rg. 3). 

A DNA fragment containing approximately 400 base pairs was purged using 1 .5% low melting point agarose gel, 
diges^wah Hindlll and BamHI and cloned into HE F expression vector HEF-VL-gic (Rg. 1). After determining the DNA 
sequence using EF-1 primer (SEQ ID NO: 66) and KIP primer (SEO ID NO: 68), the plasmid that oontaihed a DNA frag 1 
ment that codes for the correct amino acid sequence of the L chain V region was named HEF-RVLa-gx. The amino acid 
sequence and nucleotide sequence of the L chain V region contained in this plasmid HEF-RVLa-g* are shown in SEQ 
ID NO: 62. 

version "b" (RVLb) was amplified by PCR using mutagen primers FTY1 (SEQ ID NO: 63) and FTY2 (SEQ ID NO: 
64), designea so tnai pnenyjaiarune at posroon / 1 was iwjjiaeuu uy lyiwuo, nvi-a \ocw \u iiw. wjun mw 
ID NO: 61) for the primers that define both ends, and plasmid HEF-RVLa-gx as the template DNA to obtain piasmkJ 
HEF-RVLb-gK. The amino acid sequence and nucleotide sequence of the L chain V region contained in this plasmid 
HEF-RVUb-gK are shown in SEO ID NO: 65. 

In order to evaluate the antigen binding activity of each chain of the reshaped human WS-4 antibody. COS ceils 
were first simultaneously transfected in the manner previously descrtoed in relation to expression vector HEF-RVLa-gx 
for version "a" of the L chain of reshaped human WS-4 antibody, and expression vector HEF-chWS4H-gy1 tor the H 
chain of chimeric WS-4 antibody After collecting the culture mecSum as previously described, the amount of antibody 
produced and antigen binding activity were measured for the antibodies produced using the method descrtoed in the 
section on ELISA in the above Example 4. Those _result6 are shown in Rg. 4. As shown in Rg._4, H [was confirmed mat 
there was no difference in antigen binding activity between chimeric anttoody (chLfchH), used as the positive control, 
and antibody consisting of a reshaped L chain and chimeric H chain (RVLa/chH). 

At the same time, in order to evaluate the combination of expression vector HE F-chWS4L-gK tor the L chain of chi- 
meric WS-4 anttoody and version "a" of the H chain of reshaped human WS-4 antibody, both were simultaneously CO- 
transfected into COS cells and the amount of antibody produced and antigen binding activity were measured tor the 
resulting antibody using the method described in the section on "ELISA" in the above Example 4. Antigen binding activ- 
ity was not demonstrated tor this anttoody (chL/RVHa) (see Rg. 4). 

As previously descrtoed. since version "a" of the L chain of reshaped human WS-4 antibody exhibited antigen bind- 
ing activity equal to that of the L chain of chimeric WS-4 antibody, evaluation of each version of aJ reshaped H chains 
was performed by simultaneously transfecting COS cells with each version of the reshaped H chain and version "a" of 
the L chain of reshaped human WS-4 antibody (RVLa) 

The result was that those antibodies having versions "b". "d*. "e". T, "g* and Ti" of the reshaped H chain exhibited 
antigen binding activity comparable to that of chimeric WS-4 antibody (chL/chH) used as the positive control, thus inrJ- 
cating that this combination forms a functional antigen binding site in human antibody. However, with respect to the 
amount of antibody produced, all versions were produced in lesser amount than chimeric WS-4 anttoody (chUchH) with 
the exception of version *g" (RVHg). Furthermore, antigen binding activity was not observed to antibody having H chain 
version V (see Rg. 5). 

Based on these findings, it was concluded lhat antibody having version "a" of the L chain of reshaped human WS- 
4 antibody (RVLa) and version "g" of the H chain of reshaped human WS-4 anttoody reforms a functional antigen bind- 
ing site that exhibits favorable antigen binding activity, and that the amount of anttoody produced is comparatte to chi- 
meric WS-4 antibody (chUchH) following simultaneous transaction into COS cefls. 

Next, an evaluation of version "b" of the L chain of reshaped human WS-4 anttoody (RVUb) was performed by simul- 
taneously transfecting COS cells with each version of the H chain with version "b" of the L chain of reshaped human 
WS-4 antibody (RVLb). The result showed that only antibody having version V of the H chain of reshaped human WS- 
4 anttoody (RVUb/RVHg) exhtoHed antigen binding activity comparable to chimeric WS-4 anttoody (chUchH) used as 
the positive control, and it was concluded that this combination forms a functional antigen binding site to human anti- 
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body, in addition, with respect to amount of antibody produced, all versions were produced in lesser amount than chi- 
meric WS-4 antibody (chUchH) with the exception of version "g" (RVHg) (see Rg. 6). 

In the above-mentioned evaluation, the two types of reshaped human antibody (RVLa/RVHg and WUtfTVHg) mat 
exhibited bincfing activity to human IL-8 and extent of production corrparafaie to that of chimeric WS-4 anttoorjy 
(chL/rhM) were respectively purified with a Protein A column, after which binding activity was evaluated accurately 
using the method descrbed in the section on EUSA in Example 4, The result showed that chimeric WS-4 antfcody 
(ohLVchH). RVLa/RVHg antibody and RVLb/RVHg antibody a0 exhftxted th same extents of bincfing activity (Gee Rg. 
7) 

Based on these findings, it was concluded that antibody having either version "a" (RVLa) or version V (RVLb) of 
the L chain of reshaped human WS-4 antfrody and version -g" (RVHg) ot me H chain or reshaped human WS-4 anti- 
body reforms a functional antigen bincfing site that a level of exh&its favorable antigen binolng actfvfty, and that a level 
of antibody production comparable to that of chimeric WS-4 antibody (chUchH) was exhibited fotowtng simultaneous 

transfectton into COS cells. 

The inhtoitory activity on IL-8 binding to IL-8 receptors of reshaped human antibody consisting of version *a" (RVLa) 
of the H chain and version g* (RVHg) of the H chain of reshaped human WS-4 antibody, or version "b" (RVLb) of said L 
chain and version "g" (RVHg) of said H chain, was evaluated by igand receptor bincfing inhibition assay. 

Approximately 100 ml of heparinized blood sample from normal subjects was layered in 35 ml aliqucts onto 15 ml 
of Mono-Poly separation solution (ICN Biomedicals), and the human neutrophil layer was isolated by centrifugation 
according to the in6triKSons~prb^ed After washing these ceils with RPMI-t 640 metfimi contsirchg 1%~BSATcohtam- 
inating erythrocytes were removed with 1 50 mM ammonium chloride solution. After centrifuging, the ceils were washed 
with RPMI-1640 mecfium containing 1% BSA and resuspended at a concentration of 2 x 10 7 ceJte/ml The neutrophil 
content of this cell suspension was found to be 95% or more as a result of measuring after staining smear specimens 
prepared using Cytospin (Shandon) with Diff-Outk stain (Green Cross). 

The above-mentioned neutrophil suspension was centrifuged and resuspended at a concentration of 2 x 10 7 
cells/ml with binding buffer (D-PBS containing 1% BSA and 0.1% sodium azide). At this time, SK2 chimeric antibody 
having an Fc portion identical to that of the human antibody of the present invention (see International Patent Applica- 
tion No. PCT/JP94/00859) and its antigen, human IL-6. were added to concentrations of approximately 50 ug/mt and 
approximately 40 ng/ml. respectively, and incubated tor 30 minutes in an ice bath for the purpose of pre-saturating the 
Fc receptors on the neutrophils. 

IL-8 radioactively labeled with l25 l (74 TBq/mmol. Amersham) and non-labeled IL-8 (Amersham) prepared by mix- 
ing in binding buffer at concentrations of 4 ng/ml each. Chimeric WS-4 antibody (chUchH). reshaped human antibody 
(RVLa/RVHg and RVLb/RVHg), negative control human antibody (PAESEL + LOREI) or positive control mouse WS-4 
antibody was/espec^ivejy diluted wrtn binding buffer at concentrations between 2000 ng/ml and approximately 8 ngAnl 
in 6tepwiBe. 2-fold dilutions. 50 mI of IL-8 solution and 50 ul of each of the antfoody solutions were incubated tor 30 min- 
utes in an ice bath Next, 100 ul of the above-mentioned neutrophil suspension was added and incubation was contin- 
ued further tor 1 hour with mixing every 15 minutes. Following incubation, the ceH suspension was layered onto 200 \i\ 
of 20% saccharose solution followed by centrifugation and freezing. In order to measure the IL-8 bound to the cells, the 
cell sediment was cut away and radioactivity was measured with a gamma counter (Aroka). Those results are shown in 
Fig. 8. 

Antibody having version "a" of the L chain (RVLa) and version "g" of the H chain (RVHg) of reshaped human WS- 
4 antibody, or version "b" of said L chain and version "g" of said H chain, was dearly shown to have binding inhibitory 
activity comparable to that of chimeric antibody (chL/chH) in respect of the binding of IL-8 to IL-8 receptors. 

Furthermore, the Escherichia coli having the above-mentioned plasmid HEF-RVLa-gic was deposited as 
Escherichia cofi DH5a (HEF-RVLa-gic). and the Escherichia coli containing plasmid HEF-RVHg-o^l was deposited as 
Escherichia coli JM109 (HEF-RVHg-gyi) at the Btoengineering Industrial Technology Research Institute of the Agency 
of Industrial Science and Technology (1-1-3 Higashi, Tsukuba, IbaraW. Japan) on July 12, 1994 under the respective 
names PERM BP-4738 and FERM BP-4741 based on the provisions of the Budapest Convention. 

Reference Example 1 : Preparation of Hvbf tioma WS-4 

Hybridoma that produces anti-human IL-8 monoclonal antibody was prepared by fusing spleen cells of BALBfc 
mice immunized with human IL-8 and mouse myeloma cefls P3x63-Ag8.653 according to routine methods using poly- 
ethylene glycol. Screening was performed using the activity of binding with human IL-B as the criterion to establish the 
hybridoma WS-4 (Ko. YC. et a!.. J Immunol. Methods. 149. 227-235. 1992). 

INDUSTRIAL APPLICABILITY 

The present invention provides reshaped human antibody against human IL-8, and in this antibody, the CD R of the 
V region of human antibody is substituted with the CDR of mouse monoclonal antibody against human IL-8. Since the 
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majority of this reshaped human antibody is of human origin and COR inherently having low antigenicity, the reshaped 
human antibody of the Present invention has tow antigenicity to humans, and tor this reason can be expected to be use- 
ful in medical treatment. 

5 List of Microorganisms Deposited under the Provisions of Article 13 bis of the Patent Cooperation Treaty International 
Deposit Authority: 

Name: National Institute of Bioscience and Human-Technology Agency of Industrial Science and Technology 
Address: 1 -3 Higashi 1 -chome, Tsukuba, ibaraki. Japan 
io -• • 

Deposit Numbers and Deposition Dates: 

(1) Escherichia cofi DHSa (HEF-RVLa-gx) 
Deposit no: FERM BP -4 738 

is Deposition date: July 12. 1994 

(2) Escherichia coB DH5a (HEF-chWS4L-gic) 
Deposit na: FERM BP-4739 

Deposition date: July 12. 1994 

(3) Escherichia cofi JM109 (HEF-chWS4H>g r 1) 
so Deposit no: FERM BP-4740 

Deposition date: July 12, 1994 

(4) Escherichia coli JM109 (HEF-RVHg-gjI) 
Deposit no : FERM BP-474 1 

Deposition date: July 12. 1994 
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SEQUENCE LISTING 
SEQ ID NO: 1 
SEQUENCE LENGTH: 40 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS - Single 
TOPOLOGY; Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: MKV1 
SEQUENCE 

ACTAGTCGAC ATCAAGTTGC CTGTTAGGCT GTTCCTCCTG 

SEQ ID NO: 2 

SEQUENCE LENGTH: 39 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV2 

SEQUENCE 

ACTAGTCGAC ATGGACWCAG ACACACTCCT GYTATGGGT 

SEQ ID NO: 3 

SEQUENCE LENGTH: 4 0 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV3 

SEQUENCE 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTC 
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SEQ ID NO: 4 
SEQUENCE LENGTH: 4 3 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS: Single 

TOPOLOGY : Linear 

MOLECULE TYPE: Synthetic DNA. 
NAME OF SEQUENCE: MKV4 
SEQUENCE 

ACTAGTCCAC ATGAGGRCCC CTGCTCAGWT TYTTGCMVTC TTG 

SEQ~TD~NO": ~5 
SEQUENCE LENGTH: 40 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: MKV5 
SEQUENCE 

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 

SEQ ID NO: 6 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV6 

SEQUENCE 

ACTAGTCGAC ATGAGGTKCY YTCYTSACYT YCTGRGG 
SEQ ID NO: 7 
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SEQUENCE LENGTH: 41 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE : Synthetic DNA 

NAME OF SEQUENCE: KKV7 

SEQUENCE 

ACTAGTCGAC ATGGGCWTCA AGATGGACTC ACAKWYYCVC G 
SEQ ID NO: 8 

SEQUENCE LENGTH: 41 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV8 

SEQUENCE 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCKM TTTTTCAATT G 

SEQ ID NO: 9 — - 

SEQUENCE LENGTH: 35 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MKV9 

SEQUENCE 

ACTAGTCGAC ATGGTRTCCW CASCTCACTT CCTTG 
SEQ ID NO: 10 
SEQUENCE LENGTH: 37 
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SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 

NArtE- OF- SEQUENCE.: KKV1.0_„ ... „ 

SEQUENCE 

ACTACTCCAC ATCTATATAT GTTTGTTCTC TATTTCT 

SEQ ID NO: 11 

SEQUENCE LENGTH: 38 

SEQUENCE TYPE : Nucleic "acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE : MKV11 

SEQUENCE 

ACTACTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 

SEQ ID NO: 12 

SEQUENCE LENGTH : 27 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MJCC 

SEQUENCE 

GGATCCCGGG TGGATGGTGG GAACATC 
SEQ ID NO: 13 
SEQUENCE LENGTH: 37 
SEQUENCE TYPE: Nucleic acid 
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STRANDEDNESS: Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV1 

SEQUENCE 

ACTAGTCCAC ATGAAATGCA CCTCGGTCAT STTCTTC 

SEQ ID NO: 14 

SEQUENCE LENGTH: 36 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: Single - 

TOPOLOGY : Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV2 

SEQUENCE 

ACTAGTCCAC ATGGGATGGA GCTRTATCAT SYTCTT 

SEQ ID NO: 15 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV3 

SEQUENCE 

ACTAGTCCAC ATGAAGVTGT GGTTAAACTG GGTTTTT 
SEQ ID NO: 16 
SEQUENCE LENGTH: 35 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
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TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV4 

SEQUENCE 

ACTAGTCGAC ATGRACTTTG GGYTCAGCTT GRTTT 

SEQ ID NO: 17 

SEQUENCE LENGTH: 40 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV5 

SEQUENCE 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 

SEQ ID NO: 18 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV6 

SEQUENCE 

ACTAGTCGAC ATGGCTCTCY TRGSCCTRCT CTTCTGC 
SEQ ID NO: 19 
SEQUENCE LENGTH: 36 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
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MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: MHV7 
SEQUENCE 

ACTAGTCGAC ATGGRATGGA GCKGGRTCTT TMTCTT 
ooy j. u n\j : _ * u 

SEQUENCE LENGTH: 33 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV8 

SEQUENCE 

ACTAGTCGAC ATGAGAGTCC TGATTCTTTT GTG 
SEQ ID NO: 21 
SEQUENCE LENGTH: 4 0 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: MHV9 
SEQUENCE 

ACTAGTCGAC ATGGMTTGGC TGTGGAMCTT GCTATTCCTG 

SEQ ID NO: 22 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 
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NAME OF SEQUENCE: MHV10 
SEQUENCE 

ACTACTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 

SEQ ID NO: 23 

SEQUENCE LENGTH: 38 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHVll 

SEQUENCE 

ACTACTCGAC ATGGATTTTG GGCTGATTTT TTTTATTG 

SEQ ID NO: 24 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHV12 

SEQUENCE 

ACTAGTCCAC ATGATGCTGT TAAGTCTTCT GTACCTG 

SEQ ID NO: 25 

SEQUENCE LENGTH: 2 8 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: MHC 
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SEQUENCE 

CGATCCCCCG CCAGTGGATA GACAGATG 

SEQ ID NO: 26 

SEQUENCE LENGTH: 382* 

SEQUENCE .TYPE.; Nucleic acid . .. . _ 

STHANDEDNESS : Double 

TOPOLOGY: Linear 

MOLECULE TYPE: cDNA 

NAME OF SEQUENCE: WS4VL 

Source 

Organism: Mouse 
Immediate source 

Clone: pUC-WS4-VL 
Characteristics: 1..60 sig peptide 
61 . . 382 mat peptide 

Sequence 

ATG ACT CTG CTC ACT CAG GTC CTG CGG TTG CTG CTG CTG TGG. CTT ACA 
Met Ser Val Leu Thr Gin Val Leu Gly Leu Leu Leu Leu Trp Leu Thr 
-20 -15 -10 -5 

GGT GCC AGA TGT GAC ATC CAG ATG ACT CAG TCT CCA GCC TCC CTA TCT 
Gly Ala Arg Cys Asp He Gin Met Thr Gin Ser Pro Ala Ser Leu Ser 

-11 5 10 

CCA TCT GTG GGA GAA ACT GTC ACC ATC ACA TGT CGA GCA AGT GAG ATT 
Ala Ser Val Gly Glu Thr Val Thr He Thr Cys Arg Ala Ser Glu He 

15 20 25 

ATT TAG AGT TAT TTA GCA TGG TAT CAG CAG AAA CAC GGA AAA TCT CCT 
He Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Gin Gly Lys Ser Pro 
30 35 40 
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CAG CTC CTC GTC TAT AAT CCA AAA ACC TTA CCA 
Gin Leu Leu Val Tyr Asn Ala Lys Thr Leu Ala 

ACG TTC ACT CGC ACT GCA TCA GCC ACA CAG TTT 
Arg Phe Ser Gly Ser Gly Ser Cly Thr Gin Phe 

65 70 

AGC CTG CAG CCT GAA GAT TTT CGC ACT TAT TAC 
Ser Leu Gin Pro Glu Asp Phe Gly Ser Tyr Tyr 

80 85 
CCT TTT CCT CGG ACG TTC GCT GGA CGC ACC AAC 
-Cly Phe Pro- Arg Thr Phe Gly Gly Cly ThrJ-ys 
95 100 
SEQ ID NO: 27 
SEQUENCE LENGTH: 424 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Double 
TOPOLOGY: Linear 
MOLECULE TYPE: cDNA 
NAME OF SEQUENCE: WS4VH 
Sourse 

Organism: Mouse 
Immediate source 

Clone: pUC-WS4-VH 
Characteristics: 1..57 sig peptide 
58.. 424 mat peptide 

Sequence 

ATC AAG TTG TGC TTA AAC TCC CTT TTT CTT CTC ACA CTT TTA AAT GCT 
Met Lys Leu Trp Leu Asn Trp Val Phe Leu Val Thr Leu Leu Asn Cly 
-19 -15 -10 -3 



GAT GCT GTG TCA TCA 
Asp Cly Val Ser Ser 

WW 

TCT CTG CCG ATC AGC 
Ser Leu Arg lie Scr 
75 

TGT CAA CAT CAT TTT 
Cys Gin His His Phe 
90 

CTG GAA CTC AAA C 
Leu Glu Leu, Lys 
105 
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45 



SO 



ATC CAC TGT CAC CTC AAA CTC GTC GAG TCT GGA GCA CGC TTG ATA CAC 96 
He Gin Cys Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu He Gin 

-11 5 10 

CCT GGG GAT TCT CTC AGA CTC TCC TCT GTA ACC TCT GGC TTC ACC TTC 144 
Pro Gly Asp Ser Leu Arg Leu Ser Cys Val Thr Ser Gly Phe Thr Phe 

1J ._ *v „ " _ „ _ 

AGT GAT TAC TAC CTG ACC TGG GTC CGC CAC CCT CCA CCA AAG CCA CTT 192 
Ser Asp Tyr Tyr Leu Ser Trp Vil Arg Gin Pro Pro Gly Lys Ala Leu 
30 35 *0 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA CCC AAT CGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT CTG AAG GGT CGG TTC ACC ATC TCC AGA GAT GAT TCC 288 
Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asp Ser 

65 70 75 

CAA AGC ATC CTC TAT CTT CAA ATG AAC ACC CTG AGA CGT GAG GAC AGT 336 
Gin Ser He Leu Tyr Leu Gin Met Asn Thr Leu Arg Gly Glu Asp Ser 

80 85 90 

GCC ACT TAT TAC TGT GCA CGA GAG AAC TAT AGG TAC GAC GTA GAG CTT 384 
Ala Thr Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAA GGG ACT CTG GTC ACT GTC TCT CCA C 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 
110 115 120 

SEQ ID NO: 28 
SEQUENCE LENGTH: 34 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: chVL backward primer 
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SEQUENCE 

ACAAAGCTTC CACCATGACT GTGCTCACTC AGGT 

SEQ ID NO: 29 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: chVH backward primer 

SEQUENCE 

CATAAGCTTC CACCATCAAG TTGTGCTTAA ACTGGGT 

SEQ ID NO: 30 

SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: chVL forward primer 

SEQUENCE 

CTTGGATCCA CTCACGTTTG AGTTCCAGCT TGGTGCC 

SEQ ID NO: 31 

SEQUENCE LENGTH : 37 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: chVH forward primer 

SEQUENCE 
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GTCCCATCCA CTCACCTCCA GAGACAGTGA CCAGACT 37 

SEQ ID NO: 32 

SEQUENCE LENGTH: 137 

SEQUENCE TYPE: Nucleic acid 

STRAN DEHNPSS r Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: HF1 

SEQUENCE 

TAACCTTCCA CCATGCACTT TGGGCTGACC TCGGTTTTCC TTGTTCCTAT TTTAAACGCT 60 

GTCCAGTGTG AAGTGCAGCT GTTGCAGTCT GGGGGAGGCT TGGTCCAGCC TGGGGGTTCT 120 

CTGAGACTCT CATCTGC 137 

SEQ ID NC: 33 

SEQUENCE LENGTH: 14 3 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: HF2 

SEQUENCE 

GCACTGTACT CTCTTCTGTA ACCATTGGCT TTGTTTCTAA TGAGACCCAC CAACTCTAGC 60 

CCTTTCCCTT GACCTTCGCG CACCCAGCTC AGGTAGTAAT CACTCAAGGT GAATCCACAG 120 

GCAGCACATG AGAGTCTCAG AG A 1*3 

SEQ ID NO: 34 

SEQUENCE LENGTH: 1X3 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 
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NAME OF SEQUENCE: HF3 
SEQUENCE 

5 TACACAAGAC ACTACAGTGC ATCTGTGAAG GCCAGACTTA CCATCTCAAG AGAAGATTCA 60 

AACAACACCC TGTATCTGCA AATGAGCAGC CTGAAAACCG AAGACTTGCC CGT 113 

SEQ ID NO: 35 
W SEQUENCE LENGTH: 117 

SEQUENCE TYPE: Nucleic acid 
(J STRANDEDNESS: Single 

TOPOLOGY: Linear 

MOLECULE— TYPE : — Synthet ic-DNA - 

20 NAME OF SEQUENCE: HF4 

SEQUENCE 

TCGGATCCAC TCACCTGAGG AGACGGTGAC CAGGGTTCCC TGGCCCCAGT AAGCAAGCTC 60 

25 

TACGTCGTAG CGATAGTTCT CTCTAGCACA GTAATACACG GCCAAGTCTT CGGTTTT 117 - 

SEQ ID NO: 36 
3o SEQUENCE LENGTH: 37 

SEQUENCE TYPE: Nucleic acid 

- STRANDEDNESS :- - Single - 

55 TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: RVH5 ' primer 

40 

SEQUENCE • 

GATAAGCTTC CACCATGGAG TTTGGGCTGA GCTGGGT 3? 
4S SEQ ID NO: 37 

SEQUENCE LENGTH: 31 

SEQUENCE TYPE: Nucleic acid 
50 STRANDEDNESS: Single 

TOPOLOGY : Linear 
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20 



MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVH3 ' primer 

5 

SEQUENCE 

GTCCGATCCA CTCACCTGAC GACACGGTGA C 31 
ffl SEQ ID NO: 38 

SEQUENCE LENGTH: 424 
SEQUENCE TYPE: Nucleic acid 
15 STRANDEDNESS : Double 

TOPOLOGY : Linear 
MOLECULE TYPE: " Synthetic DNA 
NAME OF SEQUENCE: RVHa 
Sourse 

25 Organism: Mouse and human 

Immediate source 

Clone : HEF-RVHa-gy 1 

30 

Amino acid -19 — l:leader 
Amino acid 1-30:FR1 
35 Amino acid 31-35:CDR1 

Amino acid 36-49:FR2 
Amino acid 50-68:CDR2 

40 

Amino acid 69-100:FR3 
Amino acid 101-111 :CDR3 
Amino acid 112-122:FR4 



45 



Sequence 

ATC GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Ket Glu Phe Cly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 -5 
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25 



AS 



GTC CAG TGT GAA CTG CAG CTG TTG GAG TCT QCC GGA GCC TTG CTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Cly Cly Leu Val Gin 

-11 5 10 

CCT CGG CCT TCT CTG ACA CTC TCA TCT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Cly Ser Leu Arg Leu Ser Cys Ala Alt Ser Cly Phe Thr Phe 

15 20 - 25 

ACT CAT TAC TAC CTC AGC TGC GTC CGC CAA GCT CAA GGG AAA GCC CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 40 45 

GAG TTG GTG GGT CTC ATT AGA AAC AAA GCC AAT GCT TAC ACA AGA GAG 240 
Glu Leu Val Gly Leu lie Arg Asn Lys Ala. Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT CTC AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA CAC TTC 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGC GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA C 424 
Ala Tyr Trp Gly Gin Cly Thr Leu Val Thr Val Ser Ser 
110 115 120 

SEQ ID NO: 39 
SEQUENCE LENGTH: 34 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNE5S: Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: LtWl 
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SEQUENCE 

GCCTACACTG CGTCGCTCTC ATTAGAAACA AAGC 

%2 U\4 AL/ ilV • "» V 

SEQUENCE LENGTH: 36 
SEQUENCE TYPE : Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
i 5 MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: LTW2 
SEQUENCE 

20 CACACCCACC CACTCTAGCC CTTTCCCTTG AGCTTG 

SEQ ID NO: 41 
SEQUENCE LENGTH: 4 24 

25 

SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Double 
so TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVHb 
Sourse 

Organism: Mouse and human 
Immediate source 

40 

Clone: HEF-RVHb-gy 1 
Amino acid - 19-- 1 : leader 
45 Amino acid 1-30 :FR1 

Amino acid 31-35:CDR1 
Amino acid 36-49 :FR2 

50 

Amino acid 50-68:CDR2 
Amino acid 69-100:FR3 
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Amino acid 101-111:CDR3 
Amino acid 112-122:FR4 
S quence 

ATG GAG TTT GGG CTG AGC TCG GTT TTC CTT GTT GCT ATT TTA AAC GGT 48 
Met Glu Phe Cly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 -5 

CTC CAC TGT CAA CTG GAG CTG TTG GAG TCT GGG GGA GGC TTG CTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Cly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTC ACA CTC TCA TCT GCT GCC TCT GGA TTC ACC TTC 144 

Pro Gly Gly "Ser Leu Arg Leu Ser Cys Ala Ala Ser Cly Phe Thr Phe 

15 20 25 

AGT CAT TAC TAC CTG AGC TGG CTC CGC CAA CCT CAA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Cly Lys Cly Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Cly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC ACT GCA TCT GTG AAC GGC AGA CTT ACC ATC TCA ACA CAA CAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg_Glu Asp Ser 

65 70 75 

AAC AAC ACG CTC TAT CTG CAA ATG AGC AGC CTC AAA ACC CAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 
80 85 90 

40 GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA CAC CTT 384 

Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 
95 100 105 

45 CCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 4 24 

Ala Tyr Trp Gly Gin Cly Thr Leu Val Thr Val Ser Ser 
110 115 120 

50 SEQ ID NO: 4 2 

SEQUENCE LENGTH: 32 



55 



25 



30 



35 
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SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: QTP1 

SEQUENCE 

TCGCTCCGCC AAGCTCCAGG GAAAGGGCTA GA 
SEQ ID NO: 43 
SEQUENCE LENGTH: 32 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: QTP2 
SEQUENCE 

TCTAGCCCTT TCCCTGGACC TTGGCGGACC CA 
SEQ ID NO: 44 
SEQUENCE LENGTH: 42 4 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Double 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVHc 
Sourse 

Organism: Mouse and human 
Iminediate source 

Clone : HEF-RVHc-gyl 
Amino acid - 19-- 1 : leader 
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30 



35 



45 



Amino acid 
Amino acid 
Amino acid 
Amino acid 
. Amino, acid^ 
Amino acid 
Amino acid 
Sequence 
ATG GAG TTT GGG CTG 
Met Glu Phe Gly Leu 
-19 -15 
GTC CAG TGT GAA GTG 
Val Gin Cys Glu Val 

-1 1 
CCT GGG GGT TCT CTG 
Pro Gly Gly Ser Leu 
15 

AGT GAT TAC TAC CTG 
Ser Asp Tyr Tyr Leu 
30 

GAG TTG GTC GGT CTC 
Glu Leu Val Gly Leu 
50 

TAC AGT GCA TCT GTC 
Tyr Ser Ala Ser Val 
65 

AAG AAC ACG CTG TAT 
Lys Asn Thr Leu Tyr 
80 



1-30:FR1 
31-35 :CDR1 
36-49:FR2 
50-68 :CDR2 

.69-100 :FR3 . 

101-111:CDR3 
112-122:FR4 

AGC TGG GTT TTC CTT GTT CCT ATT 

LetT ValTAla" lie" 
-10 

TCT GGG 
Ser Gly 



Ser Trp Val Phe 



CAG CTG 
Gin Leu 



AGA CTC 
Arg Leu 
20 

AGC TGG 
Ser Trp 
35 

ATT AGA 
lie Arg 



TTG GAG 
Leu Glu 
5 

TCA TGT 
Ser Cys 

GTC CGC 
Val Arg 

AAC AAA 
Asn Lys 



AAG GCC AGA CTT 
Lys Gly Arg Leu 
70 

CTG CAA ATG AGC 
Leu Gin Met Ser 
85 



CCT GCC 
Ala Ala 

CAA GCT 
Gin Ala 

40 

GCC AAT 
Ala Asn 

55 
ACC ATC 

Thr He 

AGC CTG 
Ser Leu 



GGA GGC 
Gly Gly 
10 

TCT GGA 
Ser Gly 

25 
CCA GGG 
Pro Gly 

GGT TAC 
Gly Tyr 

TCA AGA 
Ser Arg 

AAA ACC 
Lys Thr 
90 



TTA AAG GGT 

Leu Lys Gly 
-3 

TTG GTC CAG 
Leu Val Gin 

TTC ACC TTC 
Phe Thr Phe 

AAA GGG CTA 
Lys Gly Leu 
45 

ACA AGA GAG 
Thr Arg Glu 
60 

GAA CAT TCA 

Glu Asp Ser 
75 

GAA GAC TTG 
Glu Asp Leu 



48 



96 



144 



192 



240 



288 



336 
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GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CCC TAC CAC GTA GAG CTT 384 

Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 
B JO 10Q 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Scr Ser 
10 " 110 115 120 ~ 

SEQ ID NO: 45 

SEQUENCE LENGTH: 4 24 
15 SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: Double 

20 

MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVHd 
Sourse 



Organism: Mouse and human 
Immediate source 



so 




Clone; 


: HEF 


-RVHd-gyl 






Amino 


acid 


-19 — 1 : leader 






Amino 


acid 


1-30:FR1 


35 




Amino 


acid 


31-35:CDR1 






Amino 


acid 


36-49 :FR2 


40 




Amino 


acid 


50-68:CDR2 






Amino 


acid 


69-100:FR3 






Amino 


acid 


101-111:CDR3 


45 . 




Amino 


acid 


112-122:FR4 



Sequence 

ATG GAG T TT GCG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAC G GT 48 

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 

-19 -15 -1C -5 
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10 



25 



CTC CAC TGT CAA GTC CAG CTC TTC GAG TCT GGC GCA GGC TTG GTC CAC 96 
Val Gin Cys Clu Val Gin Leu Leu Glu Ser Gly Cly Gly Leu Val Gin 

-i 1 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT CCT GCC TCT GGA TTC ACC TTC 1*4 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Fhe Thr Phe 

15 20 25 

ACT CAT TAC TAC CTG ACC TGG GTC CGC CAA CCT CCA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lya Gly Leu 
30 35 «0 45 

CAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA CAC 240 
Clu Trp Val Cly Leu He Arg Asn Lys Ala Asn Cly Tyr Thr Arg Glu 

50 55 60 

TAC ACT GCA TCT GTC AAC CGC AGA CTT ACC ATC TCA AGA GAA CAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC ACC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Atp Leu 

80 85 50 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Clu Leu 

95 100 105 

GCT TAC TCC GGC CAC GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Cly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

SEQ ID NO: 4 6 
SEQUENCE LENGTH: 26 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY : Linear 
J 0 MOLECULE "YymV"' Synthetic DNA 

NAME OF SEQUENCE: ATP1 
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SEQUENCE 

TCGCTCCCCC AACCTCCAGG GAAAGG 
5EQ ^ D HG : 

SEQUENCE LENGTH: 26 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY : Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: ATP 2 

SEQUENCE 

CCTTTCCCTG GAGGTTGGCG GACCCA 
SEQ ID NO: 48 
SEQUENCE LENGTH : 4 24 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Double 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME -OF SEQUENCE: RVHe 
Sourse 

Organism: Mouse and human 
Immediate source 

Clone: HEF-RVHe-gyl 
Amino acid -19-- 1 : leader 
Amino acid 1-30:FR1 
Amino acid 31-35:CDR1 
Amino acid 36-49 :FR2 
Amino acid 50-68:CDR2 
Amino acid 69-100:FR3 
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JO 



Amino acid 101-111:CDR3 
Amino acid 112-122 :FR4 
Sequence 

ATC GAG TTT GCG CTG ACC TGG CTT TTC CTT GTT CCT ATT TTA AAG GGT 48 

Met Clu Phe Cly Leu Ser Trp Val Phe Leu Val Alt lie Leu Ly» Gly 

-19 -15 -10 -5 

CTC CAG TCT GAA GTG CAC CTG TTG GAG TCT GCG GGA CGC TTC GTC CAC 96 
Val Gin Cys Clu Val Gin Leu Leu Glu Ser Cly Cly Cly Ltu Val Gin 

-11 3 10 

CCT GGG GGT TCT CTG AGA CTC TCA TCT CCT CCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala "Ser "Cly Phe Thr Phe 
30 15 20 25 

ACT GAT TAC TAC CTG ACC TGG GTC CCC CAA CCT CCA GGG AAA CGC CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Pro Pro Cly Lys Cly Leu 
25 30 35 *0 * 5 

CAG TGG CTC GGT CTC ATT AGA AAC AAA GCC AAT CCT TAC ACA ACA CAG 240 
Clu Trp Val Cly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC ACT GCA TCT GTG AAC CGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr S«r Alt Ser V.l Lys Cly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACC CTG TAT CTG CAA ATG ACC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 
80 85 90 

40 GCC GTC TAT TAC TCT CCT AGA GAG AAC TAT CCC TAC GAC GTA GAC CTT 384 

Ala Val Tyr Tyr Cys Ala Arg Clu Asn Tyr Arg Tyr Asp Val Glu Leu 
95 100 1° 5 

45 GCT TAC TGG CCC CAG GGA ACC CTG GTC ACC GTC TCC TCA G *2<* 

Ala Tyr Trp Gly Gin Cly Thr Leu Val Thr Val Ser Ser 
110 115 120 

50 SEQ ID NO: 49 

SEQUENCE LENGTH: 29 



35 
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SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synth tic DNA 

NAME OF SEQUENCE: GTA1 

SEQUENCE 

CAAGCTCCAG GGAAAGCGCT AGAGTGGCT 
SEQ ID NO: 50 
SEQUENCE LENGTH: 29 
SEQUENCE TYPE: Nucleic-acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: GTA2 
SEQUENCE 

ACCCACTCTA GCGCTTTCCC TGGAGCTTG 
SEQ ID NO: 51 
SEQUENCE LENGTH: 4 24 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Double 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVHf 
Sourse 

Organism: Mouse and human 
Immediate source 

Clone: HEF-RVHf-gyl 
Amino acid -19--1 : leader 
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45 



Amino acid 1-30:FR1 
Amino acid 31-35:CDR1 
Amino acid 36-49 :FR2 
Amino acid 50-6B:CDR2 
Amino acid 69-100 :FR3 
Amino acid 101-111 :CDR3 
Amino acid 112-122 :FR4 
Sequence 

ATG GAG TTT GGG CTG AGC TGC--CTT TTC CTT- CTT GCT ATT-TTA AAG GCT 48 

Met Clu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA CTG CAG CTG TTG GAG TCT GGG GGA GCC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 1C 

CCT GGG GGT TCT CTG AG A CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GCG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Ala Leu 
30 35 40 45 

GAG TGG GTC GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT CCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

60 85 90 
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CCC GIG TAT TAC TCT CCT AG A GAG AAC TAT CCC TAC CAC GTA GAG CTT 
Ala Val Tyr Tyr Cys Ala Arg Clu Asn Tyr Arg Tyr Asp Val Glu Leu 

55 ICC 105 

GCT TAC TCG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA C 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 - 115 - 120 _ 

SEQ ID NO: 52 
SEQUENCE LENGTH: 23 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: LTFl 
SEQUENCE 

GTGAAGGGCA GATTTACCAT CTC 

SEQ ID NO: 53 

SEQUENCE LENGTH: 23 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: LTF2 

SEQUENCE 

GAGATGGTAA ATCTGCCCTT CAC 
SEQ ID NO: 54 
SEQUENCE LENGTH: 4 24 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Double 
TOPOLOGY : Linear 



52 



EP 0 770 628 A1 



MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVHg 
Sourse 

Organism: Mouse and human 



Immediate source 




Clone : 


HEF 


-RVHg-gyl 


Amino 


acid • 


-19 — l : leaaer 


Amino 


acid 


1-30:FR1 


Amino 


acid 


31-35:CDR1 


Amino 


acid " 


"36-49 :FR2 


Amino 


acid 


50-68:CDR2 


Amino 


acid 


69-100:FR3 


Amino 


acid 


101-111:CDR3 


Amino 


acid 


112-122:FR4 



Sequence 

ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 
Met Glu Phc Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
.19 -15 . -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG CGA CGC TTC GTC CAG 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG CTC CGC CAA GCT CCA GGG AAA GGG CTA 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
30 35 «0 45 

GAG TGG GTG GGT CTC ATT ACA AAC AAA GCC AAT GGT TAC ACA AGA GAG 
Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 
50 55 60 
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TAC ACT GCA TCT GTC AAG GGC AGA TTT ACC ATC TCA AGA CAA GAT TCA 268 
Tyr Ser Ala Ser Val lys Gly Arg Phe Thr He Ser Arg CLu Asp Ser 

* 65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG ACC ACC CTG AAA ACC CAA CAC TTC 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

10 BO 85 90 

CCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC CAC CTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

r 5 95 100 105 

GCT TAC TGG GGC CAC GCA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr. Val Ser Ser 

^ 110 115 120 

SEQ ID NO: 55 
SEQUENCE LENGTH: 4 24 

25 SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Double 
TOPOLOGY : Linear 

30 

MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: RVHh 
35 Sourse 

Organism: Mouse and human 
Immediate source 

40 

Clone: HEF-RVHh-gyl 
Amino acid - 19 1 : leader 
Amino acid 1-30:FR1 

45 

Amino acid 31-35:CDR1 
Amino acid 36-49:FR2 
50 Amino acid 50-68 :CDR2 

Amino acid 69-100:FR3 
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Amino acid 101-111 :CDR3 
Amino acid 112-122:FR4 
Sequence 

ATG GAG ITT GGG CTG ACC TGG GTT TTC CTT CTT GCT ATT TTA AAG GGT 
.Met Clu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Cly 
-19 -15 -10 - 5 

CTC CAG TGT CAA CTG CAG CTG TTC GAG TCT GGG GGA GGC TTC CTC CAC 
Val Gin Cys Clu Val Cln Leu Leu Glu Ser Cly Cly Cly Leu Val Cln 

-1 1 5 10 

CCT GGC GGT TCT CTG AGA CTC TCA TCT CCT GCC TCT GGA TTC ACC TTC 
Pro Gly Gly Ser Leu Ari LeuSer Cys Ala™Ala "SelTCly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG CTC CGC CAA GCT CAA GGG AAA GGC CTA 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 40 * 5 

CAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA CAG 
Glu Trp Val Gly Leu lie Arc Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA TTT ACC ATC TCA AGA CAA GAT TCA 
Tyr Ser-Ala Ser Val Lys Gly Arg Phe Thr He Ser Arg Clu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTC 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT CCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Clu Leu 

95 100 1° 5 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC CTC TCC TCA G 
Ala Tyr Trp Gly Gin Cly Thr Leu Val Thr Val Ser Ser 
110 115 12° 

SEQ ID NO: 56 
SEQUENCE LENGTH: 124 
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SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS: Singl 

5 

TOPOLOGY : Linear 
MOLECULE TYPE: Synthetic DNA 
10 „. NAME OF SEQUENCE: LF1 
SEQUENCE 

TTGAACCTTC CACCATCGCA TGGAGCTGTA TCATCCTCTT CTTCCTAGCA ACACCTACAG 60 
15 GTGTCCACTC CGACATCCAC ATGACCCACA GCCCAAGCAG CCTCACCGCC AGCGTACCTG 120 

ACAG 124 

SEQ-ID NO:. 57 
20 SEQUENCE LENGTH: 122 

SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS: Single 

25 

TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
so NAME OF SEQUENCE: LF2 

SEQUENCE 

GCATTGTAGA TCAGCAGCTT TGGAGCCTTT CCTGGCTTCT GCTCGTACCA TGCTAAATAA 60 
35 CTGTAAATAA TCTCGCTTGC TCGACAGGTG ATGGTCACTC TGTCACCTAC GCTCCCCCTC 120 

AG 122 
SEQ ID NO: 58 
40 SEQUENCE LENGTH: 121 

SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: LF3 
SEQUENCE 
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AGCTGCTGAT CTACAATGCA AAAACCTTAG CAGATGGAGT GCCAAGCAGA TTCAGCGGTA 
GCGGTAGCGC TACCGACTTC ACCTTCACCA TCAGCAGCCT CCACCCAGAG GACATCGCTA 
C 

SEQ ID NO: 59 

SEQUENCE LENGTH: 106 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF" SEQUENCE: LF4- — — 

SEQUENCE 

GTAGGATCCA CTCACCTTTG ATTTCGACCT TCGTCCCTTG CCCCAACCTC CGAGGAAAAC 

CAAAATGATG TTGGCAGTAG TAGGTAGCGA TGTCCTCTGG CTGGAG 

SEQ ID NO: 60 

SEQUENCE LENGTH: 20 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY : - Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: RVL5 ' 

SEQUENCE 

TTGAAGCTTC CACCATGGGA 

SEQ ID NO: 61 

SEQUENCE LENGTH: 2 0 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 
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WAKE OF SEQUENCE: RVL'3 
SEQUENCE 

CTACCATCCA CTCACCTTTG 

SEQ ID NO: 62 

SEQUENCE LENGTH: 379 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNBSS : Double 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME-OF -SEQUENCE:- RVLa- - 

Sourse 

Organism: Mouse and human 
Immediate source 

Clone: HEF-RVLa-g* 

Amino acid -19--1: leader 

Amino acid 1-23:FR1 

Amino acid 24-34:CDRl 

Amino acid 35-4S:FR2. 

Amine acid 50-56:CDR2 

Amino acid 57-88:FR3 

Amino acid 89-97:CDR3 

Amine acid 98-lC7:FR4 
Sequence 

ATC GGA TGC AGC TCT ATC ATC CTC TTC TTG GTA GCA AC A GCT ACA GGT 
Met Gly Trp Ser Cys lie lie Leu Phe Leu Val Ala Thr Ala Thr Gly 
-19 -13 -10 -5 

CTC CAC TCC GAC ATC CAG ATG ACC CaG AGC CCA AGC AGC CTG AGC GCC 
Val His Ser Asp lie Gin Met Thr Cln Ser Pro Ser Ser Leu Ser Ala 
-1 1 5 10 
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20 



AGC GTA GGT GAC AGA GTG ACC ATC ACC TGT CCA GCA ACC GAG ATT ATT 140 
Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser Glu He He 

5 -» * ?n 25 



TAC ACT TAT TTA GCA TGG TAC CAG CAG AAG CCA GGA AAC CCT CCA AAG 192 
Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 

30 * 35 .. « . ^ _ 45 . _'_ 

CTG CTC ATC TAC AAT GCA AAA ACC TTA CCA CAT CCA GTG CCA AGC AGA 240 
Leu Leu He Tyr Asn Ala Lyi Thr Leu Ala Asp Gly Val Pro Ser Arg 
50 55 60 

15 

TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC 288 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe. Thr Phe Thr He Ser Ser 

CTC CAG CCA CAC CAC ATC CCT ACC TAC TAC TGC CAA CAT CAT TTT GGT 336 
Leu Gin Pro Glu Asp lie Ala Thr Tyr Tyr Cys Gin His His Phe Gly 

80 85 90 

TTT CCT CCC ACG TTC GCC CAA GGG ACC AAG GTC GAA ATC AAA C 379 
Phe Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys 

95 100 105 

SEQ ID NO: 63 
SEQUENCE LENGTH: 38 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS: Single 
TOPOLOGY: Linear 
MOLECULE TYPE: Synthetic DNA 
NAME OF SEQUENCE: FTYl 
SEQUENCE 

AGCGCTAGCG GTACCGACTA CACCTTCACC ATCAGCAC 38 
SEQ ID NO: 64 
SEQUENCE LENGTH: 38 
SEQUENCE TYPE: Nucleic acid 
STRANDEDNESS : Single 
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20 



30 



50 



TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: FTY2 

SEQUENCE 

CTCCTGATCG TCAAGCTCTA GTCGGTACCG CTACCCCT _ 38 

SEQ ID NO: 65 

SEQUENCE LENGTH: 37 9 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: Double 

TOPOLOGY : Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: RVLb 

Sourse 

Organism: Mouse and human 
Immediate source 

Clone: HEF-RVLb-g< 

Amino acid -19--1 : leader 

Amino acid 1-23:FR1 

Amino acid 24-34 :CDR1 

Amino acid 35-49 :FR2 

Amino acid 50-56 :CDR2 

Amino acid 57-88:FR3 

Amino acid B9-97:CDR3 

Amino acid 98-107:FR4 
Sequence 

ATS GGA TCG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT ACA GCT 48 
Met Cly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala Thr Gly 
-19 -15 -10 -5 
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2S 



CTC CAC TCC CAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTC ACC CCC 96 
Val Kis Ser Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 

.11 5 10 

AGC GTA GGT GAC AGA CTC ACC ATC ACC TGT CGA CCA AGC GAG ATT ATT 144 
Ser Val Gly Asp Arg Val Thr lie Thr Cys Arg Ala Ser Clu He He 

15 20 25 

TAC ACT TAT TTA GCA TCC TAC CAG CAC AAG CCA GCA AAG GCT CCA AAC 192 
Tyr Ser Tyr Leu Ala Trp Tyr Cln Gin Lys Pro Gly Lys Ala Pro Lys 
30 35 «0 45 

CTG CTG ATC TAC AAT CCA AAA ACC TTA GCA CAT CGA CTG CCA AGC AGA 240 
-Leu Leu lie Tyr Asn Ala Ly s Thr_ Leu Ala Asp Gly Val Pro Ser^ Arg 

50 55 60 

TTC AGC GGT ACC GGT AGC GGT ACC GAC TAC ACC TTC ACC ATC AGC AGC 286 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Phe Thr He Ser Ser 

65 70 75 

CTC CAG CCA GAG GAC ATC CCT ACC TAC TAC TCC CAA CAT CAT TTT GGT 336 
Leu Gin Pro Clu Asp He Ala Thr Tyr Tyr Cys Gin His His Phe Gly 
80 85 90 

30 TTT CCT CGG ACG TTC GGC CAA GGG ACC AAG GTC GAA ATC AAA C 379 

Phe Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Clu He Lys 
95 100 105 

35 SEQ ID NO: 66 

SEQUENCE LENGTH: 18 
SEQUENCE TYPE: Nucleic acid 

40 

STRANDEDNESS : Single 
TOPOLOGY: Linear 
45 MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: EF1 
SEQUENCE 

50 CAGACAGTGG TTCAAAGT 18 

SEQ ID NO: 67 
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SEQUENCE LENGTH: 17 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS : Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: HIP 

SEQUENCE 

CCCCCAAACC CAAGGTC 

SEQ ID NO: 6 8 

SEQUENCE LENGTH: 2 0 

SEQUENCE TYPE: Nucleic acid 

STRANDEDNESS: Single 

TOPOLOGY: Linear 

MOLECULE TYPE: Synthetic DNA 

NAME OF SEQUENCE: KIP 

SEQUENCE 

AACTCAATGC TTTAGGCAAA 



40 Claims 

1 . A light chain (L chain) variable region (V region) of mouse monoclonal antibody against human lnterleukin-8 (It- -8) 

2. An L chain V region as set forth in claim 1 having the amino acid sequence or a portion thereof shown in SEQ ID 
45 NO; 26 

3. A heavy chain (H chain) V region ol mouse monoclonal anttoody against human IL-8. 

4. An H chain V region as set forth in claim 3 having the amino acid sequence or a portion thereof shown in SEO ID 

so NO 27. 

5. Chimeric L chain comprising a human L chain constant region (C region), and an L chain V region of mouse mon- 
oclonal antibody against human IL-8. 

ss 6. Chimeric L chain as set forth in claim 5. wherein said mouse L chain V region has the amino acid sequence or a 
portion thereof &hown in SEQ ID NO: 26. 

7. Chimeric H chain comprising a human H chain C region, and an H chain V region of mouse monoctonaJ antibody 
against human IL-8 
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8. Chimeric H chain as set forth in claim 7. wherein said mouse H chain V-r egion has the amino acid sequence or a 
portion thereof shown in SEO ID NO: 27. 

9. Chimeric antibody comprising: 

5 

(1) L chains each comprising a human L chain constant region (C region), and an L chain V region of mouse 
monoclonal antibody against human IL-8; and. 

(2) H chains each comprising a human H chain C region, and an H chain V region of mouse monoclonal anti- 
body against human IL-8. 

io " * 

1 0. Chimeric antibody as set forth in claim 9 wherein said mouse L chain V region has the amino acid sequence or a 
portion thereof shown in SEQ ID NO: 26. and said mouse H chain V region has the amino aod sequence or a por- 
tion thereof shown in SEQ ID NO: 27. 

is 11. A complementarity deterrnining region (CDR) of an L chain V region of mouse monoclona) anfeody against human 
IL-8. 

12.. AjCDR as_set forth in daim 11 having the amino acid sequence or a portion thereof shown betow and in SEQ ID 

NO: 26 

20 

CDR1 : Arg Ala Ser/Glu lie He/Tyr Ser Tyr/Leu Ala/ 

CDR2: Asn Ala Lys/Thr Leu Ala/Asp 

CDR3; Gin His His/Phe Gly Phe/Pro Arg Thr/ 

25 13. A CDR of an H chain V region of mouse monoclonal antibody against human IL-8. 

14. A CDR as set forth in claim 13 having the amino add sequence or a portion thereof shown below and in SEQ ID 

NO: 27. 



CDRl 
CDR2 
CDR3 



Asp Tyr Tyr/Leu Ser 

Leu lie Arg/Asn Lys Ala/Asn 3y TyrrThr Arg Qlu/Tyr Ser Ala/Ser Val Lys/Gly 
Qlu Asn Tyr/Arg Tyr Asp/Val Glu Leu/Ala Tyr/ 



15. A reshaped human L chain V region of antibody against human IL-8 comprising: 

35 

(1) a framework region (FR) of a human L chain V region; and, 

(2) a CDR of an L chain V region of mouse monoclonal antibody against human IL-8. 

16. A reshaped human L chain V region as set forth in claim 15. wherein t^atd CDR has the amino acid sequence or a 
40 portion thereof shown in daim 12. 

1 7. A reshaped human L chain V region as set forth in daims 1 5 and 16. wherein said FR is derived from human anti- 
body REI 

45 18. A reshaped human L chain V region as set forth in daim 15. wherein said L chain V region has the amino acid 
sequence or a portion thereof indicated as RVLa or RVLb in Table 2. 

19. A reshaped human H chain V region of antibody against human IL-8 comprising: 

so (1) an FR of a human H chain V region; and. 

(2) a CDR of an H chain V region of mouse monoclonal antibody against human IL-8. 

20. A reshaped human H chain V region as set forth in daim 19. wherein said CDR has the amino acid sequence or a 
portion thereof shown in daim 14. 

55 

21 . A reshaped human H chain V region as set forth in daims 19 and 20. wherein said FR1 . FR2 and FR3 are derived 
from human antibody VDH26 and said FR4 is derived from human antibody 4B4 

22. A reshaped human H chain V region as set forth in daim 19. wherein said H chain V region has the amino acid 
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sequence or a portion thereof indicated as RVKa. RVKb. RVHc. RVHd, RVHe, RVHf, RVHg or RVHh In Tables 3 
and 4. 

23. An L chain of reshaped human antibody against human IL-8 comprising: 

(1) a human L chain C region; and, 

(2) an L chain V region comprising a human L chain FR. and an L chain CDR of mouse rnonoclonaJ antaxxJy 
against human IL-8. 

24r An L chain of reshaped human anttoody as set forth in claim 23. wherein said human L ctwi^ C regjw is a human 
Ck region, human L chain FR is derived from human antfcody REI, and said L chain COR has the amino acid 
sequence or a portion thereof shown in daim 12. 

25. An L chain of reshaped human antibody as set forth in claim 23. wherein saki L <*ia^ 
sequence or a portion thereof indicated as RVLa or RVLb in Table 2. 

26. An H chain of reshaped human anttoody against human IL-8 comprising: 

(1) a human H chain C region; and. 

(2) an H chain V region comprising a human H chain FR. and an H chain CDR of mouse monoclonal antfcody 
against human IL-8 

27. An H chain of reshaped human antibody as set forth in claim 26. wherein said human H chain C region is a human 
C Y 1 region, said human H chain FR1 , FR2 and FR3 are derived from human antibody VDH26, human H chain FR4 
is derived from human anttoody 4B4, and said H chain CDR has the amino acid sequence or a portion thereof 
shown in claim 14. 

28. An H chain of reshaped human anttoody as set forth in claim 26, wherein said H chain V region has the amino acid 
sequence or a portion thereof indicated as RVHa. nv'rb, RVKc, RVHd. RVHe, RV Hf, RVrSg and RVhBi Tables 3 and 
4 

29. A reshaped human antibody against human IL-8 comprising: 

(A) L chains each comprising: 

(1) a human L chain C region; and, 

(2) an L chain V region comprising a human 

L chain FR. and L chain CDR of mouse monoclonal antibody against human IL-8; and. 

(B) an H chain comprising: 

(1) a human H chain C region; and. 

(2) an H chain V region comprising a human H chain FR, and H chain CDR of mouse monoclonal antibody 
against human IL-8. 

30. A reshaped human antibody as set forth in daim 29, wherein said L chain CDR has the amino acid sequence or a 
portion thereof shown in daim 12, and said H chain CDR has the amino acid sequence or a portion thereof shown 
in daim 14. 

31. A reshaped human antibody as set forth in daim 29, wherein said L chain CDR has the amino acid sequence or a 
portion thereof shown in daim 12, and said H chain CDR has the amino acid sequence or a portion thereof shown 
in claim 14; said human L chain FR is derived from human antaxxJy REI; said human H chain FR1, FR2 and FR3 
are derived from human antibody VDH26, human H chain FR4 is derived from human antibody 4B4. and said 
human L chain C region is a human Ck region; and, said human H chain C region is a human 0/1 region. 

32. A reshaped human antibody as set forth in claim 29, wherein said L chain CDR has the amino acid sequence or a 
portion thereof shown in daim 12, and said H chain CDR has the amino acid sequence or a portion thereof shown 
in claim 14; said human L chain FR is derived from human antaxxJy REI; said human H chain FR1, FR2 and FR3 
are dnved from human antibody VDH26, human H chain FR4 is derived from human antibody 4B4 ( and said human 
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L chain C region is a human Ck region; and. said human H chain C region is 0^4. 

33. A reshaped human antibody as set torth in claim 29 wherein said L chain V region has the amino acid sequence or 
a portion thereof indicated as RVLa or RVLb in Table 2. 

34 A reshaped human antibody as set torth in ciaim 29, wherein said H chain V region has the amino acid sequence 
or a portion thereof indicated as RVHa. RVHtx RVHc. RVHd. RVHe. RVHf. RVHg or RVHh in Tables 3 and 4. 

35. DMA that codes tor a chimeric L chain of antibody against human containing: 

(1) a human L chain C region; and. 

(2) an L chain V region of mouse monoclonal antfcody against human IL-B. 

36. DNA as set torth in claim 35, wherein said L chain V region codes tor the amino acid sequence or a portion thereof 
ts shown in SEQ ID NO: 26. 

37. DNA as set torth in claim 35. wherein the DNA that codes tor said L chain V region has the nucleotide sequence or 
a portion thereof stownjn SEQ ID NO: 26. 

20 38. DNA that codes tor a chimeric H chain of antibody against human IL-8 containing: 

(1) a human H chain C region; and. 

(2) an H chain V region of mouse monoclonal antibody against human IL-8. 

25 39. DNA as set forth in claim 38. wherein said H chain V region has the amino acid sequence or a portion thereof 
shown in SEQ ID NO: 27. 

40. DNA as set torth in claim 38. wherein said H chain V region has the nucleotide sequence or a portion thereof shown 

in SEQ ID NO: 27. 

30 

41 . DNA that codes for an L chain V region of mouse monoclonal antibody against human IL-8. 

42. DNA as set forth in claim 41 , wherein said L chain V region codes tor the amino acid sequence or a portion thereof 
shown in SEQ ID NO: 26. 

35 

43. DNA as set forth in claim 41 , wherein the DNA that codes tor said L chain V region has the nucleotide sequence of 
a portion thereof shown in SEQ ID NO: 26. 

44. DNA that codes tor an H chain V region of mouse monoclonal antibody against human IL-8. 

40 

45. DNA as set torth in claim 44. wherein sakl H chain V region codes tor the amino acid sequence or a portion thereof 
shown in SEQ ID NO 27. 

46. DNA as set forth in claim 44, wherein the DNA that codes tor said H chain V region has the nucleotide sequence 
45 or a portion thereof shown in SEQ ID NO: 27. 

47. DNA that codes tor CDR of an L chain V region of mouse monoclonal antibody against human IL-8. 

48. DNA that codes tor CDR as set torth in claim 47, wherein said CDR codes tor the amino acid sequence or a portion 
so thereof shown in claim 12. 

49. DNA that codes tor CDR as set forth in claim 47, wherein said CDR has the nucleotide sequence or a portion 
thereof shown in SEQ ID NO: 26. 

55 50. DNA that codes tor CDR of an H chain y region of mouse monoclonal antibody against human IL-8. 

51. DNA that codes for CDR as set torth in claim 50. wherein said CDR has the amino acid sequence or a portion 
thereof shown in claim 14. 
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52. DNA that codes for CDR as sat forth in claim 50, wherein said CDR has the nucleotide sequence or a portion 
thereof shown in SEQ ID NO: 27. 

53. DNA that codes for a reshaped human L chain V region of ant foody against human IL-8 cornprising: 

5 

(1) FR of a human L chain V region; and. 

(2) CDR of an L chain V region of mouse monoclonal antibody against human IL-8. 

54. DNA that codes for a reshaped human L chain V region as Get forth in daim 53. wherein said CDR has the amino 
w acid sequence or a portion thereof shown in claim 12. 

55. DNA that codes for a reshaped human L chain V region as set forth in daims 53 and 54. wherein said FR te derived 

from human antibody RE I. 

is 56. DNA as set forth in claim 53. wherein said L chain V region codes for the amino acid sequence or a portion thereof 
indicated as RVLa or RvUb in Table 2. 

57. DNA as set forth in claim 53 having the nucleotide sequence of a portion thereof shown in SEQ ID NO: 62 or SEQ 

ID NO; 65 " " 

20 

58. DNA that codes for a reshaped human H chain V region of antibody against human IL-8 comprising: 

(1) FR of a human H chain V region; and. 

(2) CDR of an H chain V region of mouse monoclonal antibody against human IL-8. 

25 

59. DNA that codes for a reshaped human H chain V region as set forth in claim 58, wherein said CDR has the amino 
acid sequence or a portion thereof shown in claim 14. 

60. DNA that codes for a reshaped human H chain V region as set forth in daims 58 and 59. wherein «ud FR1 : FR2 
30 and FR3 is derived from human antibody VDH26. and FR4 are derived from human antibody 4B4. 

61 . DNA that codes for a reshaped human H chain V region as set forth in claim 58. wherein said H chain V region 
.codes for the amino acid sequence or a portion thereof indicated as RVHa, RVHb, RVHc, RVHd, RVHe. RVHf, 
RVHg or RVHh in Tables 3 and 4. " ~~ 

35 

62.. DNA as set forth in daim 48 having the nucleotide sequence or a portion thereof shown in SEQ ID NO: 38, 41 , 44, 
45. 48. 51. 54 or 55. 

63. DNA that codes for a reshaped human L chain of antibody against human IL-8 comprising; 

40 

(1) a human L chain C region; and. 

(2) an L chain V region comprising human FR. and CDR of mouse monoclonal antibody against human IL-8. 

64. DNA as set forth in claim 63. wherein said L chain V region codes for the amino acid sequence or a portion thereof 
45 indicated as RVLa or RVLb in Table 2. 

65. DNA as set forth in claim 63. wherein said L chain V region has the nudectide sequence or a portion thereof 6hown 
in SEQ ID NO: 62 or SEQ ID NO: 65. 

50 66. DNA as set forth in daims 63. 64 and 65, wherein said human L chain C region is a human L chain Ck region. 

67. DNA that codes for a reshaped human H chain of antibody against human IL-8 conprising: 

(1) a human H chain C region; and, 
55 (2) an H chain V region cornprising human FR. and CDR of mouse monoclonal antfoody against human IL-8. 

68. DNA that codes for reshaped human H chain as set forth in claim 67 wherein said H chain V region codes for the 
amino acid sequence or a portion thereof indicated as RVHa, RVhfo, RVHc. RVHd, RVHe, RVHf, RVHg or RVHh in 
Tables 3 and 4. 
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69. DNA as set forth in claim 67. wherein said H chain V region has the nucleotide sequence or a portion hereof shown 
in SEQ ID NO: 38. 41. 44. 45. 48. 51. 54 or 55. 

70. DNA as set forth in claims 67. 58 or 69. wherein said human H chain C region is a human H chain Cy1 region. 

5 

71 . DNA as set torth in claims 67. 68 or 69. wherein said human H chain C region is a human H chain C|4 region. 

72. A vector containing DNA as set torth in any on of claims 35. 36, 37. 38. 39. 40. 63. 64. 65. 66. 67. 68. 69. 70 and 
71. 

10 

73. A host cell transformed by a vector as set torth in claim 72. 

74. A process for producing chimeric antibody against human IL-8 comprising the steps, of cutturing host ceBs trans* 
formed simultaneously with an expression vector containing DNA as set forth in any one of claims 35, 36 and 37. 

1$ and an expression vector containing DNA as set forth in any one of claims 38, 39 and 40, and recovering the target 
antibody. 

75. A process for producing chimeric antibody against human IL-8 comprising the steps of cutturing host cefe trans- 
formed with an expression vector containing DNA as set forth in any one of claims 35. 36 and 37. and DNA as set 

20 forth tn any one of claims 38. 39 and 40, and recovering the target ant&ody. 

76. A process for producing reshaped human antibody against human IL-8 comprising the steps of cutturing host ceils 
transformed simaltaneously with an expression vector containing DNA as set forth in any one of claims 63. 64, 65 
and 66. and an expression vector containing DNA as set forth in any one of claims 67. 68. 69, 70 and 71. and recov- 

25 ering the target antibody. 

77. A process for producing reshaped human antibody against human IL-8 comprising the steps of cutturing host cefls 
transformed with an expression vector containing DNA as set forth in any one of claims 63. 64, 65 and 66, and DNA 
as set forth in any one of claims 67. 68. 69. 70 and 71 . and recovering the target antibody. 

30 
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Fig.A 
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Fig.8 
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